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BBEMEHHE H MOCTAHOBKA 3AZAUH 





+. Hacroaujaa pa6ora nocBaliieHa’ HCCefOBaHHIO NO/IAPH3allHOHHbIX 
‘{SBOHCTB JIYHHOH MOBEPXHOCTH C LeAbiO H3yYeHHA NpHpOAb! H XapakTepHcTuk 
_JIVHHBIX O6pa30BaHHi* WH, KaK TaKOBaA, OTHOCUTCA K TOMY pa3zAesy COBpeMEéH- 

 wHOH aCTPOHOMHH, KOTOPHH ~ H3BeCTeH HOM Ha3sBaHHeM — IllaHeToBefenne. 
‘EcrecTseHHo, YT0 KaK,C 9THM pa3feJIOM B UeOM, TaK Hc Hamel sagauel,B 
MACTHOCTH, CBA3aHbI KapAHHaJIbHbIe BOIpOck! o6pasz0BaHnAa u pasBuTua Jly- 





CHBI H APyrux Te covwMedHOH cHcTempl. [locrombKo pa6ora uMeeT NPAMOe OT- 
‘SHOWeHHe K KOCMOPOHHH COJIHEUHOH CHCTeMBI.: » _ 
") . SHavenve nocreqhen: mpo6semul, a TaKKe HHTepec K Heli HCKJHOYHTEIbHO 
 ‘BOspocIM B Halle Bpema. Tlockovipky Bee 3a2a4y BXOAMT paspa6oTKa mpa- 
BHJIbHOH, HayaHO OGOCHOBQHHOH TeOpHH NpOHCxoKMeHuA paaBuTuA SemuiH, 
WIyHBI H, Hapay C APyrHMH WWiaHeTaMH H CNY?THHKaMH,. axe — Comma, 
‘9Ta npo6meMa oTBeuaeT Ha BONpOChI, KOTOPble Ha MPOTAKeHHH MIMTeAbHOTO 
/ BpPeMeHH BOSs6yKLau HW. BOs6yxKMAaloT HHTepec K.ceOe. = | 
poe CoppemMeHHoe pasBpuTHe coBeTcKoro eCTeCTBOSHAHHA, BOOOLIIe, H acTpo- 
-HOMHH, B UaCTHOCTH, COMPOBOMaeTCH AKTHBHON Pa3spaOOTKOH BOMPOCOB. KOC- 
MOFOHHH, YTO BeCbMa BaxKHO C HayyHOH, HayYHO-MO3HaBaTebHOH A MpaKTH- 
igeckoi ToueK 3peHHa. | Me oS ee a a 
, °Tlocrpoenve npaBuibHoli, HayyHO OOOCHOBaHHOHK TeOpHH MpOHCXomKTeHHA 
H pasBUTHA SeMJM HW APyrux Ted COIHeEGHOK CHCTeMHI, cnocoOcTByeT MpaBHb- 
-HOMY TIOHHM@HHIO OCHOBHEIX 3AKOHOMepHOCcTeH acTpoHomHyeckoro Mpa, Pop- 
*MHPOB@HHIO HW YKpeleHHio. MaTepHaHCTHYeCKOrO MHPOBO33PeHHA. _ Oo 
_ B reyvenve Bce HCTOPpHH KOCMOPOHAH HAeT HAeONOrMueCKaA 6opb6a Mex- 
_dly MaTepHaJIMCTHYeCKHM HM HeaHCTHYeCKHM B3rIAaMH Ha NPOHCxowKeHHe 
WW pasBHTve HeOecHEIx |TeI.. KocmMoroHwyueckHe «TeOpHH» HeaIHCTH¥eCKOLO Ha- 
‘paBeHHA HaXOAAT OaronpusATHy!o Din ceOm MOuBy B 6ypxxya3sHoH HayKe. 
B NpoTHBOMOMOKHOCTS HM COBETCKHe YUeHbIe BbIABHTaloT KOCMOFOHHYECKHE 
TeOpHH, TBePAO. CTOAMIHe Ha NpOYHOH ocHoBe HaOMOLeHHH H NpaBHJIbHOTO 
“TOMKOBAHHA (PaKTHYeCKHX LaHHbIx, PaOoTbl COBeETCKHX YYCHBIX HMCIOT BECbMa 
‘6OMbW0e 3HAUeHHE Jd pa3sBATHA MpaBHJIbHbIX MpeACTaBeHHH O CTPOCHHH .H 
“SBOJIOWMH HeOecHbIX Ted. : | | 
CospercKHe KOCMOPOHHCTHI B CBOHX HCCIEMOBaHHAX ONMpaloTcA Ha DOCTH- 
QHeHHA BCeX HayK, HMeIOLWIMX NpAMOe WIH KOCBeEHHOe OTHOMeHHe K H3y4eHHIO 
HeGecupIX Tel H SemJM. OHH paccMaTPHBaIOT (pakTbI B CBeTe BCeOOUIeH B3aH- 
“‘MOCBA3H ABIeHHH. CopeTcKHe yu4eHbIe He OpaHHUHBalOTCA  BbITIOJIHeCHHEM 
“TOKO TeopeTHuecKHx pa6oT. OHH MpOBepAIOT CBOH 3aKJIOUCHHA 0 ‘MPOHC- 
--XO2KJCHHH, CTPOCHHH M PpasBHTHH HeOeCcHbIX Te H HX CHCTeEM HOBbIMH HaGJII0- 
@HHAMH, OMbITOM, IpakTHKOH. — oe , 
OG6ocHOBaHHasd JAHHbIMH HaOJIOeHHH, IpaBHJIbHan TeOPHA NIPOHCXOXK- 
"| ACHHA H pasBUTHA SéMJIM OTKPbhIBaeT IIyTb K IipaBHJIbHOMy MQHHMaHHIO IIpo- 
WeCCOB, NpoTeKaloulHx B Kope U Hempax Semuiu, T. e. ropooOpa3s0BaHHa, BYJI- : 
KavHueckoH WeATebHOCTH, CehCMHaeCKHX ABJIGHHH, 3EMHOTO MarHeTH3Ma, pac- nee 
CAOCHHA H PACIPOCTPaHeHHA BelleCTB H MOe3HBIX HCKONACMHIX H T. A. H 
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4 Baenenue » nocranosxa 3agauH 


a ee 


T. m1. B stom — npaxtuyeckaa CTOPOHA 3HaYeHHA MpOOJeMbl H UHTepeca K° 
oHeH. 

CoBpemMeHHOe COCTOsHMe KOCMOFOHHH uf NIaHeTOBeAeHHA B Hallie crpa- 
He OTMCYeHO 3HAYHTeJIbHBIMM ycnexamu. CoBetcKasd KOCMOrOHHA BOSHHKJIa Ho 
CTawia Pa3BHBaTbCA 3a MOcHenHHe |]—2 ACCATHICTHA, CO BPDeMeHH, Korga 
HaOJNOeHHbIe akThI, OTHOCAIUHECA K MUpy HeOeCHBIX Te, a TakxKe HW aH- 
Hble Apyrux Hayk (reodu3uKka, reoviorua, (bu3HKa, XHMHA) HakonHANCE OB. 
TaKOH CTeMeHH, 4YTO CTaIH BOSMOXKHBIMH H HeEOOXOJMMbIMH GoOvIbUIHe o606te- 
HUA WH TOJKOBaHHA ABeHHH C eqMHOH TOUKH 3peHua. CopetTckKoe muaHerose- - 
AeHHe Ke, OOYCIOBIMBaIOUlee B H3BeCTHOH creneHu ycnexH KOCMOrOHUH™ 
COIH€YHOH CHCTeMbI, HMeeT 6ovlee AaJIeKHe UCTOKH, HU TIpH 3TOM Hacwielyer’ 
AYUUIHE PesyIbTaTbI KH TpaqHUHH OPeBOJIOLLMOHHOT PyCcCKOH acTpoHomuHue- 
CKOH HayKH. 


Ene B 1761 r. rennatpupiii pycckuh yuenpit M. B. JIomonocop cena: 
BelMYahiwee OTKpbITHe. On nepBbiit B HCTOPHH AaCTPOHOMHH ycCTaHOBHJ Ha-- 
AMUHe aTMOcHepbl Ha MaHete Benepe Bo BPpeMA TIpOxXoxKAeHuA nocieqHel 
no aucKy Coanua [1]. Stun, (bakTuyecky, Obla 3a102%Kena ocHopa (usnyecKo-- 
rO IWIaHeTOBeeHHA—HOBOTO pa3fela acTpoHaMuyecKHx 3HaHHH. Bmecte: 
C TeM BECbMa OO.Ibuloe buocodcKo-nAeoNoruyeckbe 3HaYeHHe HMeNa Nod-. 
KPeIWI€HHad COOCTBCHHbIM OTKPBITHEM aTMochepn Benepni, Marepuanncraue- 
‘Kaa ulen M. B. Jlomonocopa o BO3MOXKHOCTH OPPaHHYeCKOll %Ku3HH Ha pa3- 
AHUHbIX HEOECHBIX Teax, NOY4HBIUAA CTO, IIHPOKOe Pa3BUTHe B COBeTCKOR: 
HayKe. 
Muoroe WI u3yyenua Ten comHeuHot CHCTe€MbI CAelali 3HAMeCHHTHIT 
PYCCKHH YueHbIii, co3maTep acTpou3snyeckoH wKkoE B Poccuu akaJleMHK 
®. A. Bpegquxun, pa6orni KOTOpOro, OCOOeHHO MO MexaHuyecKOli TeopHH KO- 
MeTHBIX opm u no cbusnyecKoli Teopun xBOCTOB KOMeT [2], npuHo6penu Mupo- 
BYIO H3BeCTHOCTb- | 7 

OpurnHaabuble pa6ornt Sorbo BaxkHocry MNO HCCleqOBaHHIO § fwaHer 
ObIIM BBbIMOJIHeHBI BbIMAaIOULMMCA PYCCKHM aCTPpOHOMOM 4 acTpodu3uKoM, 
THOHEPOM acTpocneKTpockonMyeckHx pa6ot B Poccum akanemuxom A. A. Be. 
JoMNOIbCKHM. B yacruocrn, A. A. BetonojpcKoMy npHHaliexkur TilaTenbyoe 
HccAeNOBaHve Bpauienua KOnutepa Boxpyr cBoelt ocu [3], a rakxxKe BpalleHur 
Kose, Catypua [4]. TIpumenus CNEKTPOCKOMMYeCKHH MeTOL UccneqOBaHUuA 
A CJIONOIbCKHH MepBbIH Ha OCHOBe Ha6wmO2eHHi NOKa3al, YTO KOJIbIa" 
CatypHa cocrost 43 MHoxkecrBa MeIKHX TBEPABIX Tel, OOpalilawlllxca Bo- 

; Kpyr MJiaHeTHI. 
Oco6oe 3HayeHHe B O6acTu W3YYeCHHA OOJIbIHX MaHeT uMeIoT paboTEr 
KPyMHoro COBeTCKOrO yyeHOoro, WieHa-Koppecnonzeuta AH CCCP [L. A. Tu- 
xopa. Eule B mepBom jecaTuierun Tekyliero cTometua IT. A. Truxoppim 
Obl MpoBeAeHDI HHTepecHelimmue HaOmloeHHA Manet Mapc. B YAaCTHOCTH, 
.B 1909 r. B Ilyakoscxoit oOcepBaTOpHH HM ObWIM BepBEre NOJIYYeHbI Wpekpac- 
Hble (oTorpadun stoi naaverpi yepes cBeToubTppr [5]. Ha ocHope maHHEx 
CHHMKOB' I’, A. Tuxop caenat BaxKHbIe 3aKIIOUeHHA oO IpHposze NOBepXHOcTH 
Mapca. T. A. Tuxoppim xe 6H MOJIYYCHbI MepBble TBYXUBeTHBIe (otorpa- 
dun Catypua [6] osHayapmiue Hauano KOJIOPHMeTPpHYecKoro = vCCIeNOBaHHA 

3TorO HeGecHoro Tea. 

BecbMa UeHHbIe pe3ysbTaTH 10 HCCJIEQOBaHHIO WICHOB COJIHCUHOH CHuCTe- 
MBI MOJIY4eHbI COBETCKHM akaylemukom B.TI. Mecenxossim. Ero pa6oToH o 
pacnpexemeHun sApKocTn na lOnurepe [7], BeinomHeHHOt ene no 20-nx rovlOB 
rekyllero CrojeTua, PakTwyeckH HayMHaeTcA MOBepxHocTHag (boToMeTpua 
MPOTAKECHHBIX HeOeCCHbIX OObEKTOB, ABJIAIOULAaACA MOLLHBIM CPpeACTBOM H3y- 

YeHHA Taner. 
Oco6eHHO WMpoKoe pa3BuTue MIJlaHeTOBeeCHHA OTMeUaeTCA ToOcMe ycra- 
HOBAeHHA CopercKolt BlacTH B Halle crpaue. JleicTBuTesbHO, CcOBeTCKHe: 
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Beenzenue w mocranosKa 3agaqH 5. 


yUeHble Clea MHOTOe AIA NOM YUeHAS HOBLIX CBeJeHHH B OOacTH H3y4eHHA 
Tél CoMHewHOH cucTeMb, BraroyapsaA MHOroUMCeHHbIM TeOpeTHYeCKEM H npak- 
=, THYECKHM Pa6oTaM, BBINOJIHeCHHBIM HallMMH YYeHBIMH, Pu3HUeCKHe, CBOLCTBa 
 Slynus H laHeT B CopeTcKom Cotlo3e H3y¥aI0TCA WIHPOKO H yrily6JieHHO. 


Tak, HanpuMep, BeCbMa BaxKHbIe H MHOFOUMCIeHHbIe HCCIeOBaHHA 0 
H3yyennio JIyHbE H WlaHeT ObIIM BHIMOJIHeEHBI COBeTCKHMH yueHEIMy H. IT. Ba- 
pa6amesnm, B. Ff. Pecenxosnim, IT. A. Tuxoppim, A. B. Mapxosim, B. B. 
Ulaponospnm, H. H. Crrruncxon, A. T. Yexupnoli. JI. H. Panaosoh u apy- 

+SHMH, 0 eM MOAPOOHO paccKka3biBaeTca B TepBow coBeTCKOH OOWMpPHOH MOHO- 
_rpadun no mianeropezenuio H. I. Bapabamesna [8]. 

SHAYHTCJIbHEIM MOCTHKeHHeEM B OONaCTH MaHeTOBeeHHA ABHJIHCb pa- 
GOTH O paccesHHH cBeTa aTMOCiepaMH MaHeT, BHINOIHeHHbIe COBETCKHMH 
ayueHbiIMu — aKkagzemMHkom B. A. AmGaptllymaHom [9, 10] 1 B. B. Co6omeBnm 


{11]. | 
KpynHbim waroM Bilepea, — 6ovlee BEICOKOH CTyNMeHbIO pa3BHTUA Ha- 
-.4UHX S3HaHHH O NWwaHefax, — ABJIAIOTCA TeopeTHyecKHe uUccyleqoBaHua B. I. 
‘Decenkopa u A. I. Maceana [12], H. A. Kossrpesa ((13], crp. 118. [29]) a | 
-A. A. A6pukocosa ([14], erp. 11), Kacalomeca BHYTPeHHero CTpoeHHA OoOuIb- © 
GMX MJ1aHer. 
Heo6xoqHMo OTMeTHTD BecbMa wHTepecHyt0 pa6oty r. A, Tuxosa, Ha- 
MIpaBJIeEHHY!O Ha BbIACHeHHE BOMpoca O PaCTHTe/IbHOCTH Ha Mapce, — BOIIpo- 
-Ca, HaXOAAUerocd B TeCHOH CBH3H C H3y4YeHHeM Kak @H3H4eCKHX CBOHCTB 
STOH MNaHeThI, TAK H| OMTHYCCKHX OCOGeHHOCTeH 3CMHBbIX pacTeHu. Tpyaamu 
I. A. Tuxosa uw ero); cOTpyZHHKOB 3a MoceqHee BPeCMA 3aJO2%KEHbI OCHOBbI 
‘SIOBOH, CMeWHaJIbHOH |OTPaCJIH ACTPOHOMH4eCKHX HCCeOBAaHHH, HasbiBaeMoh 
: acTpoGoTaHHKoll f15].' 
SHaYHTeAbHBIM BKIaJIOM B Jeo pa3sBHTHA COBeTCKOH nanerHolt KocMo- 
‘TOHHH ABIACTCA pa3spaOoTaHHad 3a MocileqHHe YTombl akagemuKomM O. VW. 
‘Jmugtom [16] wu ero corpyqHakaMH TeopHA MpoucxoKeHua Semin W WaHe}r, 
COrM1acHO KOTOPOH MIAHeTHI M UX CIYTHHKH OOpa30BaJIHcb TIyTeM MOCTeIeHHO- 
{Fo coyapeHua u CIMMaHHA YaCTHI, ra3soBO-NbileBoro o6v1aKa, oKpyXaBllero 
Comme B MIpomliom. 
_ _OgHako, Bce 9TO OTHIOAb He 3Ha4HT, ITO B 3TOH OOAaCTH HbIHe HeT Goub- 
“MU0TO KOJIMYeCTBA HepaspelleHHbIX 3aau, aKTYAJIbHbIX BONPOCoB, KLYIMMX 
W3y¥eHHA H OCBelleHuA. HaoGopor, Ha MepBOM BCeCOIO3HOM KOGMOFOHHYeCKOM 
COBelNaHHH, CO3BaHHOM B Mockse B ampese 1951 r. [13] wm nocBaueHHOoM 06- 
cyxgenno teopuu O,; IO. Uimugra, orgermupo HaMeTHMCch mpo6sleMbI, Tpe- 
-Oylollve JabHehiweH paspa6orkH uM 2Ke, — BoBCe He pa3pa6oTaHHble. ITO 
coBelljaHve MOCTaBHIO Mepe, .cOBeTCKHMH YUCHbIMH HOBbIe 3a,aun, pellieHue 
-KOTOPHIX 6yMeT UMeTb MepBOCTeNeHHOe 3HAYeHHE WIA HCCeEOBaHHA BOMpoca 
~O TIPOHMCXOKIEHHH HW Pa3BHTHH COJHeETHOH CHCTeMEI. 


Cpeau mpo6sieM, MpH3HaHHbIX MepBoovepeHBIMH, B pellennax MepBoro 
“KOCMOPOHHYeCKOFO COBECIILAHHA, Ha3BaHO TaKXKe 3KCIEPHMeHTaIbHoe HU TeO- 
-peruyeckoe u3yyeHHe aTMocdep H MoBepxHocTeH WwaHeT. ITH Ke BOMPOCHI 
MIOMEILNeCHHI B YHCJIO MIABHbIX 3aa4, MOCTABJICHHHIX Mepey, COBeETCKHMH KOCMO- 
TOHHCTaMH B peaKIHOHHOH craTbe | Toma cOopHuKa «Bompochi KOCcMOrO- 
nun» [17], H31aBaeMOro C 1952 roma no pemenuio [Ipesuguyma AxKanzemuu 
HayK CCCP. 

M3 scex Teal Bednenuolt camoii 61u3Kol K Semuie, H, MOITOMY, HaH6ouee 
.JlerKo Ha6noLaemon 'M OnarolupHATHOH IIa H3YIeHHA, ABAeTCA MlaHeTa, — 
B O6UIeM CMbICJIe sTOro cioBa, — JlyHa: BMectTe c TeM, H3y¥eHHe JIyHHOH N0- 
BepXHOCTH MpescTaBAerT GonBMot MHTepec He TOJIbKO ‘COOCTBEHHO. WA BHSAC- 
‘HEHHA BONpoca O MpOHCXOKDeHHH HM Pa3BHTHU ZTOTO Tella, a Take HU WIA 
Oovlee ray6oKoro H IebHOrO MOHHMaHHA Npo6semM ucTOopHH camo Seman. 
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6 Bregenue HM MWOCTaHOBKa 3afa4H 


Hegapom Jlyna 3ayactyio oObeqMHAeT acTpoHOMUYeCKHe 1 reolorn4eckue 
npoOsempl. JLelicrsureatbHo, HeCOMHeHHO, 4uTo JIyHa uMeer MHOro O6uLero c.. 
Halwei Semaeh. Ucropuu nmpoucxomgzeuna u Pa3BHTHA 9STHX Tel, MO BCeM’ 
AAaHHbIM, BO BHOTOM JOJDKHbI ObITb MOXOKH Apyr Ha Apyra, XoTA, BHeLIHE, 
WaHHOe OOCTOATeIbCTBO MPOABJIAeTCA He BMOJHeE ABHO: MOBepxHocTb JLyHbt, 
BCEACTBHE OTCYTCTBHA TAM Pa3pYlalOlIMX CHJI BOI H aTMOCdepH, npen- 
CTaBAAeT Kak OOpasHO BbIpaxkaetca JO. Dpany [18], kHury «B KOTOPOH MBI 
MO2KEM TIPOYeCTh ee HCTOPHIO», B TO BPeMA KOra 3eEMHaA MOBePXHOCTD M0- 
CTOAHHO MOBepraeTCA HeMpepbIBHOMY BAHAHHIO AeHYLalMOHHOrO MeKCTBHA 
YNOMAHYTHIX PakTOpPOB, B pe3yJIbTaTe 4Yero Ha Heli MOUTH Halleso CMBIBAIOTCA 
CHCAbI WPeKHHX CTPYKTYPHbIX OcoOeHHOcTeH. Takum o6pa30m, wu3yyeHue 
JYHHOH MOBePXHOCTH OJDKHO MO3BOJIHTb pacno3HaTb TakHe 4WepTHI ucTopuy 
SeMJIM, HelocpeazcTBeHHOoe Ha6vomeHHe KOTOPbIX H€BO3MOKHO HW CYIHTb O 
KOTOPHIX TeOJIOrHA MOKa elle He MOET. 
OgHaKkoO, HEOOXOMMO OTMeTHTb, 4YTO JerKOCTb Hf 6larONpUATHbIe ycJ10- 
‘BUA HCCeqoBaHHA JIYHBI, O KOTOPEIX TOBOPHOCb B MpebIyulem aGsaue, 
,  HajlO NOHHMaTb TOMbKO 8B CMbiCJIe H3y¥eHHA (OoTOMeTpHYeCKHX, BOOOLIe, H 
MOpoJOrMyeckux CBOMCTB JIYHHOH noBepxHoctu. Uro Kacaerca H3yueHust 
XHMHYECKOrO COCTaBa HM (U3MYeCKOTO COCTOAHHA JYHHOH KOpbl, He PoBopA 
yxe 06 ee Oomee ray6oKHx CJIOAX, TO 30eCb elo O6CTOHT COBCeM HHa- 
ye. BBuyy Toro, 4¥TC JIyYHHad MOBePXHOCTb He CBeETHTCH CaMa, a JIHILIb oTpa- 
*KAaeT COHEYHBIN CBeT, HaHOOvIee MOLLHbI MeTO w3y"eHHA — CNEKTP aIb- 
HbIM aHaJIH3, C MOMOUIbIO KOTOPOTO Tak yBepeHHO OnperemsoTes ipupona u 
COCTOAHHE BeuleCTB CAMOCBeETAHMLHXCH HeOeCCHBIX Tel, HaxOMTULAXca Ha or- 
POMHBIX PaCCTOAHHAX OT HAC, UOUTH COBCeEM HeJIb3A MPHMeHATD K Jlyue. 


J[1s pacno3HaBaHHA TIpHpogy Belllects, NOKPbIBaIOlLlNx JYHHY!O M0- 
BePpXHOCcTB, MIPHXOJLUTCA o6paulaTeca K KOCBCHHbIM MeTO/laM, KaK HalipHMep, K 
H3YYeHHIO OTPaxKaTeIbHOH CMOCOOHOCTH, IBeTa, MOAAPW3alHH U Jpyrux xa- 
PakTepHcTHK OOpa3oBaHHH Jlyupt. 

XOTA COMHEYHEe JTY4H, pH OTpaxkeHH OT SIYHHOH MOBeEPXHOCTH, Mperep- 

M€BaloT H€3HAYMTCJIbHbI€ H3MCHEHHA, KOTOPbI€ OYCHb TPYAHO HCHOTb3OBaTS 
AJ KAKHX-HHOYAb BbIBOJOB OTHOCUTeEIBHO CBOLCTB MaTepHadla, MOKPbIBaIo- 
nero JIyHy, TeM He MeHee, THaTeIbHOe HCCeLOBaHue Hu TOHKHH aHaviv3 .1yH- 
Horo CBeTa MOXeT MaTb Kpaline IleHHbIe H BO MHOTUX cAyYaAX — NOBOMbHO 
ONPeCAGIeCHHble, YKa3aHHA, OTBEYAIOUIMe Ha Ha3BaHHble BOMPOCHt. 
: M3 actrpodusnueckux cnoco6os OlpeeJIeHHA MPHPOAbI BelllecTB, CocTaB- 
-ASIOUIMX JIYHHY1O MOBEPXHOCTb, OMHHUM H3 HavOosee YHOOHBIX VM BaXKHBIX AB- 
“MIACTCH METOL H3MepeHHA MOAPH3alMU, KOTOPHIH B nOCTenHee BpeMAl BCe: 
alle MpHMeHAeTCH JIA HCCHeAOBAHHA (usHuecKOH npupogE Jy. 

Mexkyy Tem, pa ocoGenHocteli noaspu3alluu cBera oTpaxkaemoro erTa- 

‘JIAMH JIYHHOH MOBeEPpXHOCTH (HalIpuMep, ABIeHHe OTPHUATebHOTT NOIApH3a- 
UHM) OCTaloTCA Hepa3sbacnenHpimn. Kpome TOrO,qO CHX Op He HMeeTCA eH- 
HOAYUIMA B OW€HKE CTEMCHH MOJIAPH3alHH JIYHHOFO cBeTa; OHM HCCHeLOBaTe- 
an (H. Il. Bapa6ames, Jlanzepep) MOVIYYWJIH BTpOe OoObIUHe 3HAUeHHA WIA 
STOH BeIHYHHBI, wem Apyrue (JIuo, Pocc). 

SHECb. Ke HAO OTMCTHTb, YTO MaTepHaJDI Mp€KHHX ABTOPOB HemocTa- 
TOMHBI JWI CYKACHHA O CXOJCTBe BellecTB Ha MOBepxHocTH JIyHBI c TeMH 
HIM HHBIMH 3€MHBIMH HOpOaMH, Tak Kak OOJIbINHHCTBO 3 9THX aBTOPOB 
YKa3bIBalOT TOJIbKO Ha MAKCHM@JIbHbI€ 3HaYeHHA CTeMeHH MOMAPH3AaIMH, B TO 

BPeMA Kak JIA CpaBHeHHA JIYHHBIX NMOPO C 3eMHBIMH HeOGXOZMMO HMeTD 
H€ CTOJIbKO BeJIHYHHY Yrla MAKCHM@JIbHOK MOJIAPH3alHH, CKO/IbKO conoctTaB- 
| JIeHHe BCerO XOJla KPHBOH NOJIAPH3allHH C yroM das3wt. 


Ha3panHuble aBTopbl, Kpome TOrO, He TOUHO PHKCHPOBAaIN HaGsOLaeMbIe 
MeCTa WIM 2Ke B MOI 3peHHA MPHMeHAeMbIX HMA HHCTPyMeHTOB NOMeulavIHCb 
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Baegenve uv noctavosKa 3aqa4uH 7 


IOWA C AOBOIbHO GOVIbUIMMH YTVIOBbIMA pa3MepaMH, a Mey TEM, 
NIOCKOJIbKy pa3Hble MeCcTa JIYHHOM MOBEPXHOCTH MOFyT ObITb COBCEM Pa3HBbI- P 
MH, B CMbICIe HX reHesHca H COCTAaBA, OHA: JOJDKHbBI pa3uiHuaThCA TakKe W 
CNOCOOHOCTHIO NOAPHBOBaTb MaWaioujm Ha HX CBET. 
? - Hakone, seeb cyllecrByiomal HaOuOLAaTeIbHBIM MaTepHaJ! TIO MOApH- 
gallu JIVHHOM MOBEpXHOCTH HaKOMJieH B OCHOBHOM BH3YaJIbHBIM, a PeAKO —— 
‘bororpacdbwyecKHM MeTOJaMH, CTOALIMMH, B CMbICAe TOUHOCTH NOVIYYeHHbIX 
pesyJIbTaTOB, HW2Ke POTO-NekTpHYeCKOrO MeTOsa, HH pasy JO CHX Mop He 
- MpHMeHaBlueroca K JlyHe Cc YNOMHHYTHMH HeJIAMH. 
Sanaueli HacTonille paOoTrh ABJIAeTCH H3yYeHHe NOApPHsalMn meTasent 
nopepxHocTu JIyHH Ha OCHOBe aJIeEKTPOPOTOMeTPHIECKUX Ha6moneHuh. IIpu 
3TOM, UMeeTCA B BHAY BO3MO/KHOC conocrasienue B 6yzyllem Mopdouoru- 
weCKUX XapakTepHCTHK (bopM JIyHHOro pebetba c pe3yJibTaTaMH HX acTpo- 
(bH3H4eCKOTO H3YYeHHA, a Tak2Ke CONOCTABMCHHE HaGJHOMCHHBIX. KPHBBIX H3Me- 
HeHHA CTeMeHH HOAPHSalHH JYHHBIX OOpa3s0BaHHH B 3aBMCHMOCTH OT YTJIOB 
(pasbl, WaeHvaA HW OTPaxKeHHA, C aHaOrMYHbIMH 2Ke KPHBbIMH JIA 3@CMHBIX 
nopod. | a! = Oe eee | $: 
* ~ QueHb BaxKHO H | MpeycraBsaeT 6oulblioH HHTepec HHTeplipeTHpOBaHHe, 
HOMVIEHHEIX Pe3YALTATOB C TOUKH 3peHHA Tene3Hca = JIYHHBIX o6pa30BaHHl. 
B 3Tom mele, Kak MBBeECTHO, 0 CHX HOp HMelOT MeCTO IIPOTHBOpedHBbIe 
BSPIA Lt HA OCHOBHOH BOIIpOCc — .o6pa30BaHbl JIM WeTaH JIYHHOrO pembea 
SHIOreHHLIMH CHaMM HH’ 9K30PeHHBIMH. eR | 
> ~°B caa3u c 3THM,) 3HadHTeJIbHYy!O ILCHHOCTb WpexcTaBIner MOABHBIMNAACA 
OTHOCHTCJIbBHO HeaBHO BaxkKHaA MOHOorpatux coBeTCKOrO HCCIeLOBAaTeJA, 
A. B. Xa6axopa [19]; 8 Koropoii aBropom paspaboTaHa TeopusA nmoculeOBa- 
_ TeJIbHOCTH o6pa3opaHHa opM. AyHHoro pesbeda. A. B. Xa6akos mpwBoguT 
3 cpoeli MoHOrpadun yOenuTeIbHBIe MOBOEI B MOIb3y MpOUCXOKAeCHHA 06- 
‘pasopanHi myHHO noBepxHOCTH BHYTPeHHAMH, IIpHCyUIMMM mporleccaM B 
“Hempax camo JlyHbI,| CH1aMH. , 
~~ Berio 6b HHTePECHO BLIABUTb THMHYHbIe OCOOEHHOCTH JIYHHBIX MeCTHO- 
cre, Tae NOWIAPH3ALMT ocoOeHHO BbICOKa HH OcOoOeHHO HH3Ka, a Take 
CpaBHHTb MexKAy coGoio NOApHsallHOHHbIe cBolicrpa JIVHHHIX eTaleh cy- 
IeCTBEHHO pa3/IHYHHIX Mo reHesucy (corlacHo A. B. Xa6axosy) HIM 10 Epy- 
FMM XapakTepHCcTHKaM — aJIbOegO, WpeT H T. J. | — 
| —- Usqmutve noxyepKHBaTb TO, ITO Hawla pa6oTa B KaKOM TO cTefleHH OTBE- 
‘ yaeT H TEM KOHKPeTHHIM 3aauaM, KOTOPble HBIHE BLIABHraloTca Tpo6semMaMy, 
CBA3AHHBIMH C ACTPOHABTHKON. | : | 
B 3aKni0ueHHe Hallo OTMeETHTb, YTO HHHUHATHBa MOCTAHOBKH OMBITHbIX 
 HaOmogeHuit B A6acryMaHcKol acTpotpusvyeckol oOcepBaTOpHH IA BBIAC- 
| HEHHS BO3MOXKHOCTH H3YICHHA MOIAPH3alHOHHBIX CBOHCTB AVYHHOK mosBepx- 
HOCTH C MOMOILbIO CVILECTBYIOINero 30eCb 3Be32HOTO 3IEKTPOOTOMeTPA, NIpH- 
HamlexKHT H3BeCTHBIM COBETCKHM HCCIeMOBaTeAM Jlynn A. B. Mapxosy # 
A. B. Xa6axosy. Mento 8 coorsercTBHH C HX WeiMH ObLIM HawaTEI C OCeHH 
1950 r. cncreMaTauecKHe Ha6mOeHHA OTICIbHEIX OObEKTOB JIYHHOM noBepx- 
HOCTH Yepe3s NOMAPOWA, MpHcNocoOeHHHIA K YIMOMAHYTOMY HHCTPyMeHTY- 
@axrimecku HaO6JOAeCHHEH MaTepHad, ero o6pa6orKa u OOcyKMeHHE pe3syJIb- 
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[napa meppas 


ITPOBJIEMbI HW METOAbI HVCCJIEMOBAHUS JIVHHOM — 
IIOBEPXHOCTH : 


§ 1. Kparkaa HCTOPHA BONpOCa 


Viurepec K TIpHpoge JyHHOK NMOBepXHOCTH B OTebHBIX CyWaAXx NpoAB- 
VIAJICA elle B JZpeBHHe BpeMenHa. Ho, ecTecTBeHHO, 4TO WIA OO bACHeHHA BH- 
JIMMOTO PHCYHKa MOBepXHOCTH JIYHbI MbICJIMTe/IM TEX BPeMeH, BCJIEACTBHE OT- 
CYTCTBHA Y HHX MPAMBIX MOKa3aTeMbCTB, WaCTO CO3LaBaJIM Pa3Hble HeCOCTOR- 
‘TEJIDHBIE WH B HEKOTOPHIX CJly4aix ——- JOBOJIbHO KYPbe3Hble rHMOTesHl. 


Tlepsple, BeCbMa MpaBAONOROOHbIe BbICKa3bIBAHHA MO BOMpocy O AyHHOH 
MOBEPXHOCTH NpHHaiekKaT mudaropetuam (V Bek oO H. 9.), KOTOPbIe OOb- 
ACHAM BUXMMbIM JuK JlyHbI ee COGCTBEHHBIM pesbetbom. OnHako, Bnocnen- 
CTBHH BCe Ke YKpelHJocb. —. H HayOuIro, —- MHeHHe O TOM, 4TO MOBePXHOCTb 
JIyHbI JOJOKHa MpeAcTaBIATb CO6OM 3epKaJIbHO OTPaKalollul riagKnH Uap, 
BewleqcTBHe “ero, KaK OYATO MbI Ha moBepxHocTu JlyHbI, Kak B 3epKavie, BH- 
UM OYepTaHHA 3eEMHBbIX MOPeH H MATEPHKOB. 

IIpwuwna omropeuHocTH runmoTesbl oO 3epKanoo6pa3HocTH JAyHHOH No- 
BEPXHOCTH JICKHT B TOM OOJIbDUIOM ABTOPHTeTe, KOTOPHIM OOaladl aBTOp 3TOH 
runoresbl, WpeBHerpeyeckuh dusocod Apucrotemb (384—322 rr. no H. 9.), 
‘BHepBble NOKasaBlUHH WapooOpa3HoctTb JlyHbl Ha OCHOBaHHH H3y4eHHA ee 
das. . 

OTH NpescTaBeHHA yiepxKalHchb WO Hayanta XVII BeKa, noKa BetuKuit 
HTaJIbAHCKMM yueHbIH [aumeh He HanpaBu Ha JlyHy BnepBble HM NpHMe- 
HeHHY!O [JIA aACTPOHOMHMYeCKHX HaOJOAeHHH MOA30pHylo TpyOy uw OKOHYAa- 
T@IbHO yCTaHOBM, uTO «JlyHa MpeszcTaBAeT CcO6OM TeN0, NOZOGHOe 3emues, 
a CTaJlO ObITb, HaOMIOLaeMbI HEBOOPy2KeHHbIM Tvla30M OOWIMA pHcyHOK mo- 
BepxHocTu JIYHbI 3aBHCHT, raBHbIM OOpa3oM, oT ee pembedba. Tanustel xe, 
a Taxxe Jlarana u Uleiinep c nomonpio 3putebHol Tpy6nl cocraBHHM Mep- 
Bble PHCYHKH, ONMHChIBalolilMe NoBepxHocTp JIyupl. 

B 1635 r. OblmH BBINOJHEHbI «OUeHb XOpOllMe», MO xapakTepucruKe 
1O. ®pauua [18], pucyuku JlyHpr Mennanom, T'accengu u Ilefipemem. B nanp- 
HeHIIeM, COCTABJICHHeM JIYHHEIX KapT 3aHHMaaucb Tesennyc (Teperpke), 
Puuupou, Matiep, UIperep, UImuar u muorue ypyrue acTpoHOMbI u J106H- 
TeH ACTPOHOMHH, O KOTOPbIX MOXHO HaHTH CBeJeHHA B CielMa/IbHbIX pa6o- 
TaX 10 HMCTOPHH cesleHorpaduu (cm., Hampumep, IO. Ppany [18] ®&. Dayr 
[20], a Take K. Baes u FO. UWamaxos [21]. | 
C ycnexom 6b10 Bauato dororpadupopanue JlyHpt nocne orTKpsiTasa 
@ctorpaduyeckorc npouecca. Ha ocHope nomyyeHHEIx ororpadbuii 6p1wio 
COCTAaBJICHO MHOMKECTBO JIVHHBIX ATJIaCOB, CpeNH KOTOPHIX MO CeroqHAliHero 
THA 3aCJlyKeCHHbIM YCIeXOM MIOIb3yeTCA aTlac, OMYOJIMKOBaHHbIN dpauuy3- 
CKHMH yueHbimu Jilepn u ITtonzé [22] B 1894 r. 
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Tlpo6aemn H MCTOARI HCCACAOBAHHA AYHHOH NloBpepxHOCcTH | 9 





B pycckol ceeHorpapwueckoH JimTepaType M3BeCTeH XOPOUIO BbINOTHeH- 

‘Hota C. Taapmepconom kapMaHan «Ataac VJiyHp [23], Bplileqmuh Bb 
1918 r.*. ! 7 7 

Caeqyer OTMeTHTb, UTO BO BCeX CYULECTBYIOUIMX KapTax HW aTMacax Jly- 

HB, Qa o603sHayeHua O6pa30BaHHi JIYHHOH NoBepxXHOcTH ynoTpeOsI0TCA 

TepMHHEI, BBeweHHHe TesemuycoM NO aHaJOrHH C 3eMHBIMH reorpadu- 

WECKHMH HA3BaHHAMH H, B OCHOBHOM, Puudboluw — mO HMeHaM H3BeCTHHIX 
wlogeli u 10 NOSTHYeCKMM STIMTeTaM. | eS 


B pesymbTate CHCTeMaTH4ecKOH paGoTbI aCTPOHOMOB Haj, H3y4eHHeM 
JIYHHOHU Tonorpatun, 'B HacTonulee BpeMA ToBepxHocTb JlyHbl B OOMlAX Yep- 
Tax H3y4eHa B 3TOM OTHOLICHHH, MoxwKayH, TouHee Hu PaBHOMepHee, 4eM 
TOBEPpXHOCTh SeMJIH. | 

Ucceqopauna lamb6elo, OKPaCKH, CNeKTPOB H MOJAPH3allHOHHbIX CBOH- 
CTB JIVHHOH MOBEPXHOCTH Pa3BePHYJIHCb TOJIbKO B XX Beke, TIpHyeM Besyiee 
‘TIOMOKeHHE B ITOM Jee 3aHANIM pycckve wu coBeTcKHe ydeHbIe. BecbMa Bamx- 
Hie paOoTnl ObiIW |BLINOIHeHB! HaluHMu yueubimu: H. Il. Bapa6atttesnm, 
_A. B. Mapxosnim, B. I. ®ecenKospim, B. B. Waponossmm u zpyrumn, o 4em 
‘MBI 6yZeM Mowpo6Hee TroBOpHTb HHKe, MPH PaCCMOTPeHHH BOTIpoOca O MeTO- 
Jax uccieqopaHua ylyHHoOw mopepxHocTu (§ 4 u § 6). 

Oco6eHHO Halo OTMeETHTD, elle pa3, MPeACTAaB/JIAIOULYIO OObLIYIO WEHHOCTb 
ais ceenorpadun | MoHorpaduto [19] copercxoro reoora A. B, XaOaxosa. 
B sro BecbMa HHTepecHoH paGoTe aBTop, IPHMeHAA MeTOA reoMopdovoruye- 
KOTO aHau3a, c GOmbUIOK yOeRHTeENbHOCTbIO YcTaHaBJIMBaeT HasiMuHe Bpe- 
MCHHOH TMOCIeEOBaTeIbHOCTH B OOpPa30BaHHH pa3HbIX MOpM JIYHHOH f10- 
BepXHOCTH. | 

CopeTckve yyeHbie Bce Gombille uH Goble oOorallaioT O61acTb ceseHo- 
fpacdbvH CBOHMH HCCleOBaHHAMH, 4M OHM YCIIeINHO BbINOIHAIOT H pa3BH- 
BaloT <Il1aH ae Seater vcceqoBaHua moBepxHocTu JlyHpm {24], npeano- 
‘KeHHBIK elle B 18 3 r. pycckumM mpodeccopom du3uxu ©. D. [lerpymies- 
CKHM. | 7 - 








§ 2. OcoGenHocTH perbeta AyHHOH noBepxHOCTH 


Cpa3y 2Ke mocne u3s06pereHua TelecKoMa CTalO H3BeCTHO, ¥YTO ToBepx- 
HocTb JIYHBI MOKPHITa MHOFOUHCJICHHBIMH CBOeCOOpa3HbIMH KOJIbILeEBLIMH Yo- 
pamMu — wHpkamMu u Kpatepamu. LlupKamu OblqH Ha3BaHbl CpaBHHATeJIbHO 
. 6OuIbIIHe OKPYTvIbIe ropbl, pasMepbI KOTOPHIX B TlomepewHuKe HHOrLa MpeBsl- 
mart 200 kM, a KpatTepbl mnpecraBasioT co6oH MeHbINve KkOJIbUeBbIe 06- 
pasopanua. Ilo cyliecTBy, WHpKH HM KpaTePpbI—OHOTMMHbIe OOpasoBaHHA H 
pe3koro pa3JIM4YHA MexKAy HAMH YCTaHOBUTb HeJIb3A. 

Ilo Mepe pa3BHTHA TeIecKOMa BCe YBeEAHYHBaJIOCh KOJIMYeCTBO OOHapy- 

- KMBaeMbIX Ha JlyHe KOJIbIeBLIX Top MH, B HacTosilee Bpemsa, HaOsonaA 
°C MOMOIL[bIO MOLIHbIX MpH6Oopos, HX HaCYHTbIBaIOT THICAYaMH H MaKe MecarT- 
‘KaMH THICKY. Kpouiequble kpaTepHble AMKH pasO6pocaHbl Mo Bceli NOBepxXHOCTH 
JlyHp. Onw pacnouaraiorca Ha TEMHBIX MeCcTax —— JIYHHbIX MOPAX, MpeAcTaB- 

- JIMIOWHX COO6OH paBHHHHHe o6acru cpeqM MHOXecTBa Pop, Ha OTJIHUALOMLAX- 
CA CBOHM CBeTOM FoOpHbIX MecTaxX — MaTepHKaXx, HM Jake Ha MOJIOTHX CKJIOHAaX 
OOuIbIIMX KpaTepoB! H WHPKOB. | | 





* B name spema' BNOmHe cO3spex BOMpOC O COCTaBleHuH OOMbUIOFO COBpeMeHHOIO JYH- 
HOrO coTorpadwuecKoro aTaaca, 4TO BeCchMa HeOOXOAUMO ALA pelieHHA MHOTHX CNOPHEIX 
Baad, CBASAHHEIX C H3Y4eHHeEM MOPcOMOruyeCcKUx CBOMCTB ZyMHOrO perbeda HW ETO BOSMOA- 
#0rO USMeHeHHA. i 
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10 Paapa nepspaan 
SS ra es 


Ha orocHuMkax NOJyYeHHbIX COBPeMeHHEIMH OOsIbUIMMH HHCTpyMeura- 
MH, MOXKHO 3aM€THTb KpaTepbl, pa3MepaMH 3—5 KM, B AMaMerTpe, a BHB3yaub- 
HbIMH HaOJOLeHHAMH, MpaBsa C TpyOM, 3amMeyalOTCA UM elle MeHbIUHe Kpa- 
TepHble OOpasoBaHHA — C MOMepeyHHKaMH B HECKOJIbKO COT MeTpOR. 

JM MHOTHX KOJIbLeBbIX rop JlyHpr (OcobeHHO WIA KpaTepoB) xapaxTep- 
HbI OHA WIM HECKOJIbKO BEPWIMH KOHHYeCKOH MOPMBI, KOTOPble NMomelllawTca 
Ha He KpaTepa MH MORHHMAIOTCA Ha HWM Oowlée HIM MeHee BbICOKO, He 1O- 
CTHFad YpOBHH BepXHeH YaCTH BaJia KpaTepa. Bpicota KOVIbILeBbIX BaJIOB y 
HHPKOB WH KpaTepOB JOCTaTOUHO 3HaYHTebHa: WIA HeKOTOPbIX BaJIOB OHA 
COCTABJACT IN€CTb C JMIUHHM KHMIOMeTpoB. JLHO 2%e KOMbIeBLIX Trop mper- 
CTaBIAeT COOOK yOOky!O BIaqMHy C KPYTbIMH OOpbIBaMH. 

Ha JyHHOH nMoBepxXHOCTH MMeIOTCA TaKxKe Goulee WIM MeHee 6OlM3KHe: K 
KOHHYeCKOH opMe roppl. Onn HAM pas6pocaHbl B OTIbHOCTH WIM Ke pac- 
NOJO2KEHbI WENHAM MpeHMyliecTBeHHO NO SGeperam Moped. JlyHHpie roppl or- 
HOCHTEJIbHO BbIMWe 3€MHBIX: BbICOTa CaMbIX OOJIDIIHX JIYVHHbIX rop ocTuraer 
S KM; O2Ha KOJIbUeBaA BOSBBINICHHOCTh B O6NIACTH 1OX%KHOTO mMomMoca JlyHbr 
HM€eT BBICOTY adKe OKOVIO 9 KM HIM — JIHUIb Ha HeEMHOFO MeHBIIIe MaKCH- 
MaJIbHOH BBICOTbI 3€MHbIX BeDIIHH. 

B pasmunpix yvactax JlyHbl BHAI TAHYLWMeCA Ha COTHH KHJIOM€TPOB HU 
MHOrla Clerka H30rHyBINMeCcA y3kHe HW ruiyOoKkve o6pa30BaHuA, HasbBae- 
MbiIe <OOpo3aMH> WAM TpellHHamu. Uarle Bcero TPelllMHbI BCTpeyaiworTca B 
rOPHBIX OOaCTHX, CKOJIO KpaTepoB. Muorga onM noMellaioTca axe na 
aHe Kpatepos, Boo6ule rosopa, BCA ToBepxHocrb JlyHbl cHIbHO M3pbITa 
MHOTOUNCIECHHBIMH pa3z.IOMaMH Pa3HOOOPa3HbIX BHOB. 3 ; 


CaMbIMH HHTepeCHBIMM eTasimMH JIYHHOM MOBepXHOCTH cUMTAaIOTCA pa- 
AHaJIbHO HCXOMAUIMe OT LWeHTPOB Pa KpaTepOB AVJIMHHbIe CBeTVIbIe MOVIOCHI 
WIM JIYYH, OCOOCHHO BbIAG.IAIONIHeECA BO BPpeMA MOMHOAyHUA. OTH wyuN TA- 
HYTCA Ha COTHH H, B He€KOTOPBIX CJIyuaHx, MaKe Ha THICHUH KHJIOMeETDOB 10 
OOWIMPHbIM O61acTAM JIVHHOrO JJMCKa, UOKPbIBAA Ha CBOeM MYTH BCe, 6e3- 
Pa3sIM4HO, OOpasoBalinA -LYHHOIL MOBePpXHOCTH: KOJbIeBbIC YOPbI, TOPHBIe 
xpeOThI MW JLOJIMHBI. 


PasrafqKa MpHpogbl CBeTIbIX Movloc WO CHX Op ocTaerca OHOIO H3 
TPYAHEMWIMX 3amay ceteHosornH. M3 pa3Hbix mnpeqnomoxKeHHi mo 3TOMY 
MOBOAY OTMETHM 3fecb MHeHHe H. IT, BapaGauresa [25], ocHopanHoe Ha co6- 
CTBEHHbIX HaOJIIOJeCHHAX, MIPOH3BeeHHbIX B XapbKOBe, Has, CBETJIBIMH Jlyya- 
MH WH Haj, NOPOUKOOOpa3sHbIMH HW M3PbITDIMH MoOBepxHocTsaMn. Ilo H. I. Ba- 
paOalmeBy cBeTVIbIe JIYYH MOJKHbI MpeqcTaBlaTb coOol Takuve  o61lacTH 
AYHHOW MOBEPXHOCTH, KOTOPble elle Go/lee H3PbITHI H GoMee NOPHCTHI MO cpab- 
HeHHIO C OKpyKaWwilleH UX NMOBeEPXHOCTbIO H HMeIOT GOee BHICOKOe alIDOenO. 
OTH O6pa30BaHHA He MOLYT COCTOATb H3 MOPOWKOOOpasHbIX BeIeCTB C TO- 
CTaTOUHO MCJIKHMH 3e€PHaMH, TaK KaK B 3TOM CJly¥ae 3aKOH OTpaxkeHna 
CBeTa OT HHX MaJIO OTJIHYaIcA Obl OT 3aKOHa JlamM6epta. B aelictButTeb- 
HOCTH Ke HaOmoMaeTca OOPaTHOe NOMOXReHHe: OTPaxKeHue cBeTa OT JIVHHBIX 
CBCTJIbIX TOQJIOC MPOHCXOZHT TOYHO TaK Ke, KaK H OT APyrux O6pa30Ba- 
HHH JlyHpr. Ho, kak noKa3aIM uccnegopaHua H. TI. Bapadamesa u A. B. 
Mapxosa [26, 27, 28], saxon JlamOepra coBeplleHHo HeNpHMeHHM HH K Ka- 
KHM OOacTHM JIVHHOH MOBepxHOcTH. 


BecbMa HHTepeceH Bompoc 06 H3MeleHHAX Ha JlyHe, BO3HHKIUNH B OCO- 
OeHHocTH B 1866 r, B CBA3H C TeM, 4TO Ha MecTe HaxXomKAeHHA Kpatepa JluH- 
Hed, OTMEYCHHOM Npe2KHHMH HaGJlOAaTelaMH Ha KapTax, Kak MOCTaTOUHO 
6oMbluOh OObeKT c MomepeyHHKom okoso 10.5 xm, IlImugtom 6b Halinen 
JIMIIb MaJI@HbKHH KpaTep c AHaMerpom oKxosio 0.5 Km. Ilocenytoume mpo- 
MEPbI, BbIMOJIHEHHbIe PAOM CeeHOrpacos, NPHBOAHIH K pa3HbIM pesyIbTa-. 
TaM B OlWeHKe pa3sMepa 2TOTO KpaTepa. 
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— Tipo6 eM! JH MeTOABI HCCACAOBSHAA AYHHOI ‘opepxHocrH ee O | 
B 1950 rony MBI, COBMECTHO ¢ TAKHMH OMLITHDIMM HaGIOLaTenAMH, Kak. 


A. B. Mapxozs u A./B. Xa6akos, na6mogarn c nomoupio: A6acrymaHckoro’ 
40-cM BH3yabHoro |pepaktTopa Ha 3TOM MeCTe NOJOrHH KpaTep, Momepey- 
HHK KOTOPOrO 6b OlleHeH OKOVIO 8 KM. TouHee TOBOpA, Mbl YBHAeIM JIHIIb 
‘ $alaa@HylO MOIOBHHY KpaTepHOro Basia, KOTOPbIH OTOpacbiBal TeHH BCJez- 
crsve HH3KOrO nowoxKeHHA ComHna. oe ar i Baye phe ge’ — 
. »~Onuw na6mogarem AyMaan, wro o6nacTb JIMHHen feliCTBHTebHO TOd- 
Bepradachb PH3HYECKHM H3MeHeHHAM, pyre Ke, Kak Halpumep ®, Payr 
[20], copcem oTpHIayiM BCAKHe BOSMOXHOCTH Kakoro-1H60. PHSHYeCKOrO H3- 
MeHeHHA B pesibetbe|JIyHHOH MOBepxXHOCTH H roBOpHH, TO «KpaTep JlHHHet 
HHKOra He BEITIADe HHave, 4eM.B HacTosiee Bpema». Hexoropnie HaOsi0- 
gatelu oTMeyaan afcomloTHOe «Hc¥uesHOBeHHe» KpaTepa JlHHHe”, a Ha TOM 
MeCTe, Tle LOJOKHO ObIIO ObITb 3TO OOPa3z0BaHHe, BHCIM KaKOe-TO NOMYTHE- 
HHe HW OODACHAIH 3TO OOCTOATEIbCTBO TeM, 4TO JIMHHEH, HKOODI, CTAHOBHTCA 

HHOra HeBHIHMbIM 6larofapaA O61aKkaM, MOKPbIBaIOIIMM ero- BpeMeHaMH. . 

" + Tlomycexan ‘cymliecrsoBaHne, “Ha PpaCCMaTpHBaeMOM MeCTe JIYHHOM M0- 
BePXHOCTH, OO/bIWOO-HH3KOrO KpaTepa ¢ HonepewHukom 8—10 KM, B WeHTpe 
‘KOTOpOrO HaxODMTcH mpyrou MasieHbKHH KpaTep [30], ynomMsaHyToe Bblllle pas- 
Hordacke B OWeHKe pa3sMepa KpaTepa JIMHHeH# MOXKHO OODACHHTh TEM, YTO 
pasHble HaGwlodaTeAM H3MePAIH DMAMeTPLI pa3HBIX KpaTepoB. | 

{ -Ognako, HeT eHHOJyIIMA HB OWeHKe Mpemolaraemoro MaJleHbKOrO 
Kpatepa JIuHHea. Tak, pa3Hble HaGmiogaTem c 1866 r. no 1921 r. omeHnBa- 

JH HonmepeuHuK sTOro Kparepa or 0.4 km go 3.5 xm [30]. Paspemienmio moc- 
gieHero MpOFMBOpe¥HA MOryT cMoco6cTBOBaTh HadwmoneHHA SaxapoBa H 

H. I. Bapa6amesa, Ilo yrsepxgzenmo Ha6mogaTema SaxapoBa B KpaTepe 

-JIwuues ecth 2pe YACTH? 2KePIO OKONO KHJIOMETPOBOTO pa3sMepa MH HapyXKHbIt — 

BaJl NOMepewHHKOM OKOO 2 xujomertpos [31]. | 

. B cayyae cipaBe2IHBOCTH TaKOrO YTBepKMeHHA, HAXOMAMWerOCcA B CO- 
riacun c Ha6mogeHuamu H. II, Bapa6amesa ([8], crp. 171), MoxHo o6bac- 

HHTb H eta B pa3Mepax 9TOrO KpaTepa TakKe TEM, YTO OHO, JOJDK- 
Ho ObITb, 3ABHCHT OT TOO, — MomepeyHuK KaKOrO HMeHHO OObeKTa H3MePAI- 

CA. | 7 








Huktro 43 aCrpOHOMOB He COMHeBaeTCH B TOM, UTO B HacTOAMee BPeMA 
He mponcxoguT Govee WIM MeHee pe3Koro H3MeHeHHA JYHHOrO pesbeda. B 
TaKOM CTAOHJIbHOM |MOJIOXKCHHU JIYHHaA TOBEPXHOCTb, MOBHAHMOMY, Haxo- 
WHTCH B TeYVeHHe e KpahHeh Mepe nocuenHux 100—150. mer. B npotuBHom 
-calyyae Takve H3MeHeHHA OOa3aTeJbHO ObliH Obl 3aMeUeHLI CeeHorpadamy. | 

_ QOmHako, 3TO BOBCe He 3HadHT, YTO Ha JIYHHOH NMOBePXHOCTH He MPOHCXonUuT 
aOCOJIOTHO HHKaKHX H3MeHeHHH, Hao6oporT, BnomHe ZonycTuMbl c1a603aMerT- 
Hble Jit 3EMHOrO HaOw0JaTeA, H3MeHeHHA JIYHHOrO peslbetha, oObaACcHAeMBIe 
Kak OCTATKAMH BYJIKaHH3Ma Ha JlyHe H MakeHHAMH MeTeEOPHTOB Ha JIYHHYIO 
| NOBEPXHOCTb, TaK HW |PpaCTPeCKHBaHHeM H paspyllleHveM JIYHHBIX Topo Bcrer- 
CTBHe OYeCHb peskono KOJIeGaHHA TemnepaTyppl. B wacTHocTH, HeKOTOppie 
-MccyleqoBareu, Kax’ Hanpumep H. I]. Bapa6awres [8], o6bacuatoT asMeHeHuA 

‘Kpatepa JIMHHeA BYJKaHH¥eCKHM JeHCTBHeM. | — 

Kpome cayuaa Kpatepa JInHHea*Ha JIYHHOH NOBEPXHOCTH | yKa3bIBaJIOCb 
H Ha Upyrve cyaaw wcyesHoBeHHa (KpaTep Ajbxa3eH), NoABeHHA (KpaTep 
Ooo KpaTepa [TuraHyca) Hw H3MeHeHHaA opmp (KpatTepbr Meccbe) syHHbIXx 
O6pasoBaHHi, a TakpKe H3MeCHCHHA ONTHYECKHX CBOHCTB (APKOCTH H OKpackh), 
JPW OAMHAKOBHIX yeIOBHAX OCBeleHHA, YacTel yHHOM nospepxHocTH (KaK,. 
_. SANpuMep, MepeMeHbI BHAA MOBEpXHOCTH Ha AHe I]natona u u3MeHeHH®’ CBeT- 
‘loro MATHa oKONO JIuHHes). | : 
’ Paccmorpes mogpo6Ho Boripoc o usHyecKHX oOcOOeHHOCTAX JIYHHOH 
MOBEPXHOCTH H ee BO3MOXKHEIX H3MeHeHHAX, A. B. Mapkos (30, 32] npumesm: 
| : 
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"K 3aKJUOYCHHIO, YTO WIA OKOHYATEIbHOrO YCTAHOBJCHHA HaAHYHA HAH OTCYT- 
‘CTBHA Ha JlyHe KakMXx-HOO MepemeH pevibecba 3a MoBeKa HeEOOXOLUMO CcO3- 
faHve dotorpaduyeckoro atuaca JlyHpr, He ycrymaioulero m0 MacluiTa6y H 
WeTAJIbHOCTH H3BECTHOMY MapH>KcKoMy aTulacy. Hasuune Taxoro aTmaca qa-. 
IO Obl BOSMOXKHOCTh CPaBHHTbh JOKYMeHTaJIbHO CTpoeHHe JIYHHOrO pevbetba 
HbiHe H OKOJIO 50 Jer TOMy Ha3aZ. 


AcHO, 4TO AIA BCeCTOPOHHero HccleqOBaHHA JIyHbI, HapaAay c u3y4eHH- 
‘eM MOpdowloruyeckux cBOHCTB ee TeTaseli, ¢ elle Goublei HacTO4HBOCTBIO 
MOJLKHO BeCTHCb H PaCIIMPATbCA H3y4eHHe Pu3sH4eCKHX CBOHCTB TeX 2%Ke We- 
TaleH. Takoe uccleqoBaHHe JIyHHOM MOBepXHOCTH BO3MO2%KHO HeCKOJIbKUMH 
‘ACTPOMU3HYECKHMH MeTOAaMH, CpeMH KOTOPEIX OLHHM H3 MaslO MpHMeHAB- 
‘IMHXCA, HO MHOTOOOeLIalowlHM, ABJIAeTCA NOAPHMeTpHYeCKHH MeTOL uccue- 
AOBaHHA, HCMOb3OBaHHbIN B aHHON paoorte. 


§ 3. OcHosHble runotesbi, OGbacHsIOUlHe MOptomOrMHyecKHe ocoGeHHOCTH 
JYHHOTO pesbpeda 


| Jina o6baACHeHHA MpOHMCXOKMCHHA JYHHDIX o6pa30BaHHli Oplwio npeszo- 
DKEHO HECKOJIbKO ruMOTe3, KOTOPble B 3aBHCHMOCTH OT- XapakTepa BbIBHHy- 
‘ThIX APrYMeHTOB Pa3eJIAIOTCH Ha ABe pyNMbl: 9HTOreHHblIe UH Oa3supyio- 
IIHeCa Ha KeHCTBHH BHYTPeHHHX CHI H 9K30TeHHbIe WIM OCHOBAHHEIe Ha Jeit- 
‘(CTBHH BHCIWHHX CHI. QHAOreHHbIe FHMOTe3bI CO CBOeli CTOPOHEI WeATCA Ha: 
BYJIKAHWYeCKYH, IWIYTOHHYeCKYIO WIM My3bIpHy!O HW rel3epHylo, a 3K30reHHbIe 
t— Ha: MeTCOPHTHY!, IPHIHBHY!IO H JlenaHyto. Tlogpo6unpiit pa3s60p aTux ru- 
moTe3 Jaetca B crarpe A. B. Mapxosa [33], 3mecb MbI OyeM TOBOpHTb cpaB- 
{HHTEIbHO MOAPOOHO TOJbKO O ABYX: BYIKAaHH4eCKOH  MeTeOPHTHOM runo- 
Te3ax, HMeIOWMX CTOPOHHHKOB H B HacTosilee BPeCMA, HU JHIlIb ClerKa KOC- 
“HEMCA OCTaJIbHbIX THIOTe3, HECOCTOATE@JIbBHOCTb KOTOPbIX TaK WIM wWHaye 
BCKPbiITa H KOTOPble COXPpaHHJIH JIMUIb HCTOPHYeCKHH HMHTepec. 


Ilo Bricka3aHHou ene B XVIII cromermm anrauiickum yyenpim TyKom 
TWIYTOHHYeECKOH HIM My3bIPHOH THMOTe3e JIVHHbIe KOVIbIeBbIeC TOPLI MpeAcTaB- 
JimioT CO6OH OCTATKH JIOMHYBIIMX TMy3bIpeH, OOpaso0BaBLIHXCA Ha MOBepXHO- 
‘CTH TyYCTOH 3aCTHIBABIUeH JaBbl, BCJIEACTBHe Halopa HarpeTsix ra30B H3 
Hemp Jlyupt. 

[ev3epHaa rumore3a mpeqnosarata HaslM“4uve B MPOLIoM Ha JyYHHOH no- 
“BePXHOCTH MOIJHBIX re3epos. Jlonyckan MpH 9TOM cCYyIeCTBOBaHHe B TO 
‘BpemMa aTmMocdepp Ha JlyHe u, cTao ObITb, BO3MOXKHOCTh JeHCTBHA BeTPOB, 
STOH THMOTe30H OObACHAJIOCh BO3HHKHOBeHHE BCeX KpaTepoB C JIydeBbIMH 
‘CHCTEMaMH. 


[unore3a MpHJIMBOB, MpelviowkeHHad paHuy3cCKHM acTpOHOMOM @aem 
B IIpOUWIOM CTOJIeTHH, OObACHAa MpOHCXOMKMeHHe JIYHHbIX KOJIbIeEBLIX Top. 
TepHOAMYeCKHMM H3JIMAHHAMH JaBbl Ha ToBepxHocTb JIyHbI yepe3 pa3JIOMBI 
Kopp. [IpuHanHok u3BepXKeHHA MAarMbl 2TA THMOTe3a CUHTAMA BbIsBAHHY!O NOL 
BIIMAHHEM 3CMHOFO IIPHTAXKCHHA MPHIMBHY!IO BOJIHY B 2KHAKOM sAape JIyHbt. 
Tlogpa3ymespasiocb Takxe, TO JlyHa Tora ObIcTpO Bpalllasacb BOKpyr co6- 
*CTBEHHOH OCH. 

ABTOpoM «CoBeplleHHO a6cypAHOl», Mo BbIpaxkenuio A. B. Mapxosa 
[30], weqaHoOH runoTe3bI cunTaetca QpuKcon. Tlo MHenuw ODpuKcona 1yHHas 
HOBeEPXHOCTb Oba MOKPbITa TOJICTbIM CJIO@M JIb,a; KOJIbILeBLIe FTOpbI Mmpo- 
H30WIH NOX WeHCTBHEM COJIHeEYHOrO Tella B IeqHHOK Kope Jiyupr. B nocaen- 
CTBHH K JIeAHOH THMOTese BO3BPATHJICA HeEMeLLKHH acTpoHom @ayr [20], Ko- 
TOPbIN MIPHMHChIBaeT OoOIbIWOe 3HAaYeHHE MOJIHOMY OGJIEHCHEHHIO JIYHHOM KO- 
PbI B Mpomecce oOOpa30BaHHA AyHHOro penbeda. Ilo Mayty, odmeneHeHHe 
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Tlpo6aempr u meToant HccAeAOBaHHA AYHHOH noBepxHocTH | 13: 


WONLKHO HMeTb MecTo, T. K. JlyHa mogBepraerca yeficrsHio HuYeM He ocnab- 
* AKEMOPO XOJIOZa MHPOBOFO ape Den HMeloulero memnearyDy OKOWIO- 
_ aOcomoTHOrO HyvIA. \ 


Han6ouree npablonoxo6HLiME H, nosTOMy pacnpocTpaHeHHbIMH, XOTA i 
BbISBaBIUHMH, MIpOsOsKalollyloca HW B WaHHoe BpeMa TJIATeJIbHYIO NOME 
KY, ABJIAIOTCA MeTeOpHTHas MK BYJIKaHHYeCKad FHmMOTe3bI. 


CTOPOHHHKH Pa3HHX BapHaHTOB MCTEOPHTHOH WH, KaK HHOra HasHBa- 
1OT ee, OaIMCTHYeCKOH THMOTeSbI, BLICKa3aHHOH BHePBLIe HEMELLKHM acrTpo-. 
“HOMOM. 'pyitryisenom, elle 8B 1827 r., CTapaioTcd OObACHHTb BROS TOM Ne: 
He JIYHHbIX KOVIbIeBHIX rop NageHvem Ha Jlyny MeTEOPHTOB. 


JlyHa, no 3TOH) ranorese, Korqa-To nonasa B rycToH po HeOecHbIxX KaM-- 

Hel, 3To ObWIO BpeMA, Kora OHa elle npegcraBana coool pacKaJleHHoe Te- 
410; onHaKko JlyHa Torga HMevia rilaQkyO MOBEPXHOCTh, NOKPBITY!O TOHKOM w 
HEAOCTaTOYHO, 3aTBepAeBleH KOpKOH. Ecan, KpoMe 3Toro, mpeqnomo0xKuTp, 

_ TO B Te OTZaeHHbe BpemMeHa.JlyHa BoBce ‘Onima juleHa aTMochepht nau 
, Ke HM@Jla HaCTOJIbKO HHYTOAKHYIO aTMOChepy, ‘4TO AelicrBHeM ee MOIKHO: 
6byI0 MpeHeOpeub, TO MpeAcraBAeTCA SACHBIM, 4TO METEOPHTHI MOTH CBO- 
600HO azaTb lpaMo Ha Jlyuy, He 6yAy4H 3anepkKaHbl HeKOell, NOZ06HO 3em-- 
HOH, BOSYIIHOK OpoHe — aTMocdepok, B KoTOpoH MeTEOPHTEI Paccbiitawr-. 
CA. HanGoutee KPyMHble M€TeCOPHTh OCTABJIAJIH Ha JIYHHOH NMOBepXHOCTH cule- 
bl NaeHHh B BHZe NpaBMJIbHBIX KPYTJIbIX BaJIOB, KaKOBble H HaOsmOMaloTcs 

'B HacTosilee BpeMa. 

| lunore3sa maeHHA MeTeOpHTOB OblJla nOowepxKaHa MHOTHMH ceeHovIO- 
raMH Mupa. Oco6eHHo IHpoky!o0 H3BeCTHOCTh 3Ta rHMnoTe3a NOy4Ha Mocre 
TOrO, KOrfa KpyMHbIh HeMel|KHH Treodu3suk Berenep [34] puicrynua c ee 
ropavel 3aluTou. 

Berenep B 1919 r. npon3Bea OnbITHI MO HCKYCCTBEHHOMY BOCTIPOH3Bere-- 
\HHIO JIYHHEIX KpaTepos. Jia SToro OH Hacbinal Ha POBHY!O NOBepXHOCTb. 

_FONCTHIH CHO MOpoliKa H 3aTeM cBepxy GpocaN ox*KOH ompemedeHHoe KO-- 
“JIM4ECTBO | PHIXOrO Mopoulka WeMeHTa HIM THICca. Takum mytem Berenep no-. 
JYWHI WebI pay O6pa3z0BaHHH, KOTOpble BO MHOFOM ObIJIM MOXOXKH Ha JYH-- 

‘ HbIe KOJIbIEBbIe TOPE. 

AHaJIOTHUHbIe ONITH OLIN MpOH3BeeHbI COBCeM’ HewaBHO B Pocrose-Ha: 
Hlouy II. ©. Ca6aneesrim [35], Ontitn IT. ®. Ca6aneepa noka3au, ¥TO WeH- 
TPaJIbHble BOSBbIINeHHA, NOXOKHe Ha JIYHHHe KpaTepHble TopKu, NovlyualoTca 
B pale cyyaeB W3 Maalwllero MaTepHawda, B TO BpeMA KaK y Berenepa Ta- 
KHe O6pa30BaHHA NOJy4auch H3 HaCbIMaHHOrO Ha MOBePXHOCTb yIVIOTHEH- 
HOro BelllecTBa, H TO TOJIbKO Tora, KOra NOM HHM G6JIH3KO 3aJleraso TBepAOe 
ocHoBaHHe. Kpome Toro, II]. ®. Ca6aHeesy, B oTaMuHe OT pe3sybTaTOB Bere- 

Hepa, Yasl0Cb WJWIOCTPHPOBAaTb OAHOBPeMeHHOE oOpasonalixe KpaTepos 4: 
HX BeHIOB J1yyeH. 

YBJICKIIHCh METCOPHTHOH TuMmOTe30H NMpOHCXxOmKeHHA JyHHOrO pespetpa, . 
ellie JaJiblile NOW aMepHKaHCKHe acTpoHOMb! Alisc u Boanyun. Afisc [36] B 
1919 r. mpow3BOqH ONBIThHE MeTaHun 6oM6 c camMomeros. Tlomyuenupte or. 
B3PHIBOB aBHaOoM6 BOPOHKH BHeLIHe OYeCHb HaNOMHHaJH JIYHHbIe KOVJIbIIe- 
Bble rOPKH H Wake |}— NOXxOKuve Ha CBeTJILIE yu o6pas0BaHHa. Bowynn 
137] ToxwKe 3aHHMaJICA CPaBHEHHeM JIYHHBIX O6pa30Banui c BOpOHKaMH, O- 
tyTaBUuMHncA or 6omOapazuposok TepMaHuw aBHa6omM6amu Bo BpeMA BTOPO 
MHpoOBOH BOHHHI. KpomMe 3 Toro OH JejlaJl TakK%Ke CPaBHeHHA JIVHHbIX KpaTe- 
POB C Me€TeEOPHTHEIMH KpaTepaMH Semin. 

Ha ocHope noulyueHHbIx pesybTaTos BownyHH- Bosce oT6pacnipaeT BCe- 
CYIeCTBylOlHe FHMOTe3bl, NOMHMO MeTeCOPHTHOH, WH NPAXOMUT K 3ak104e- 
HHIO, 4TO HaHOovlee, BEPOATHOH MpPHIHHOH oOpa3s0BaHHA JIYHHOrO pelbedpa: 
Hallo CYHTaTb MaeHve THraHTCKHX METECOPHTOB Ha CKaJIMCTy!O JIYHHY!0 Ho-. 
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BePXHOCTb UM UX B3PLIBEI. OcsoboxwAeHHasN, 10 bowazyHHy, HEPA OT MHJLIMO- 
HOB TAKHX CTOJIKHOBeHHH 3a BCe BpeMaA.KH3HH JIyHbI MpeppaTHia ee CKa- 
.JIMCTYIO TIOBEPXHOCTb B HCKOBeEPKaHHbI MYCTHIPb. | ys a 
Onmnako, HeOOXOXHMO CKa3aTb, 4TO, PaCCMaTPHBaH JIYHHY!O MOBepXx- 
HOCTb C TOUKH 3peHHA ee MponcxomseHHA, BOARYHH «He HCMOJIb3yeT BCero 
-OCHOBHOTO MaTepHala MO ONMCaHHIO CTpoeHHA JIYHHOrO pelbeda» WH «OWeHb 
-TIPCNB3ATO PaCCMATPHBaeT CXOJHOCTH MOJIYYeCHHbIX HM CTATHCTHYeCKHX Ha- 
rpaMM C BbIBOMaMH MeTeOPpHTHOH HMmoTesbI>, Kak 9TO CMpaBedIMBO MH- 
met A. B. Mapxos [30]. Hocrarouno, HampuMep, oTMeTuTb, ¥TO BowayHHOM 
- BOBCe HTHOPHpoBaH Mapwxkckuit dbororpaduyeckni araac Jlynpr [22]. | 

PaccMoTpeB MeTeOpHTHy!O runMoTe3y MbI YBHeM, YTO OHA BHELIHE He 
WIOXO OObACHAeT MpPOHCXO*K enue AyHHOrO perbedba. Ho 9TO To/bKO BHeLIHE. 
CCTOHT TlO3HAKOMUTbCA C HEH GM3KO, pas0OpaTLCA B ee A€TAATX H OKA*KeTCH, 
UTO MeTeEOPHTHaN FHMOTe3a CTpadaeT Cepbe3HbIMH HeMOCTaTKaMH. 

OHHM M3 OCHOBHBIX HeOCTaTKOB BCeX BHJOB MeTeOPHTHOH FHNOTe3bI, 

Kak 9TO oTMedal akan. B. T. PecenKos [38] ene B 1917 r., Hao MpH3HaTb 
TO, UTO C€@ MOMKHO HPHMEHHTb TOMbKO AIA OODACHEHHA MPOHCXOKAeCHHA OT- 
JI@IbHLIX (OPM JIYHHOH MOBepXHOCTH—KOJIbIeBbIX TOP, B TO BpeCMA Kak BCe 
JIYHHEIe OOpasoBaHuA HaxOZATcCA MexKAy coool B OMnpeeseHHOH reHeTHue- 
cxolt cam3u. MetreopuTHaa runotTe3a, MOMHMO 9TOrO, He MOKeT OObACHHTb 
‘MHOPFHX XApaKTePHbIX NeTadlel CTrpoeHum# JyHHbIX KpaTepos. Jlamee, mo Tpe- 
6OBaHHIO 3TOH TuMOTe3bI, HeEOOXOAMMO HaJIMyHe BeCbMa MpOOJIeMaTHUHbIXx 
OOJIbIIMX MeTEOPHbIX MACC, TOCTATOYHHIX WIA OOpas0BaHHA PpaHAHO3HbIX JIYH- 
HEIX IMPKOB, HC HMeIOILMX 110 BeIHYMHe HHKAKMX aHaJlOrOB Ha 3eMHOH TIO- 
BePXHOCTH. : 
: BBudy nepeyHcyieHHbIX 3.ecb, a Tak»Ke H HeKOTOPHIX APyrux MpHUHH, 
B HACTOKIee BNPeEMA OOJIDUIHHCTBO CevIeHOOrOB CUHTaeT, YTO MeTeOpuTHaA 
runoTe3a He B COCTOAHHH OObACHHTb MPOMCXOKAeHve JIYHHOrO pejlbeda H, 
TIOSTOMY, €@ HafO OCTABHTb. 

Cnenyrouleh, HanOomee pacnpocrpaHeHHOH, Kak yxKe OTMeTHJIM, FH- 
TOTe3OH MPOHCXOXKACHHA JIYHHbIX OOpa3s0BaHHH ABJIAeTCA BYJKaHHyecKkan PH- 
Tore3a. CorjacHo 93TOH rumoTe3e JIYHHbIe KOJIbILeBbIe TOPbl MpekCTaBJAIOT 
co6oli B HacTosIiee BpeMaA yKe NOTYXUIMe BYJIKaHbI, NOAOOHbIe 3eEMHBIM. 

ByKaHHyecKOl PHMOTe30H MpOHCXOKACHHA JyHHOrO pebeda OblwIM yB- 
meueHbi MHorHe ceweHorpadbi, cpeqH KOTOPbIX HeKOTOpble, Kak HallpuMep 
Tepmeb [20], naxe yTBepxkAau, YTO OHM OyATO ObI COOCTBEHHbIMH ria3aMH 
‘BHLeIM U3Bep2KeHHe OPHEHHbIX MACC Ha AyHHOH ToBepxHocTH. BpicKka3biBaJIHCb 
pa3Hble BapHaHTbl ByJIKAaHHYeCKOH TMnOTesbl, H3 KOTOPHIX HavyalieH CcuH- 
‘TaeTca runmoTe3a, MpedloKeHHaA H3BeCTHbIM PyCCKHM FeoJloroM, Mpodecco- 
pom Mockosckoro yHuBepcuteta, akamemukom A. IT. Ilapaoppim [39]. 

Tlo muenn A. I. [lapmopa, BO3HHKHOBeHHe JIVHHDIX KOJIbILeBbIX Top 
MOXKHO TpeACTaBHTb CleqyIouluM O6pa3som. Korgja-To Ha JIYHHOH MOBepxHO- 
CTH, BCIeRCTBHe MOWbeMa pacKaJIeHHOH aBbt 43 Heap JlyHbl, oOpas0BasHcb 
japopble o3epa. JlaBa KHMela H ee YpOBeHb NepHoquyecKH MOXHMMAJICA HU 
onycKasicsd, Tak 4YTO HHOra OHA 3a1HBaa Oepera WU OOpa3z0BbIBaa KOJbIe- 
BbI€ BaJIbI, KOTOPbIe, C TCUCHHEM BPEMCHH, MOPH CHIbHO YBeJIHUHBaTbCA 10 
BLICOTe, 3aTeM JaBa HOCTeMeHHO OCTHIBaIa H ee YPOBeHb MOHMKaca (4acTo 
3HAYHTeIbHO HuKe OOWIeErO YpOBHA OKpyKalolleH MeCTHOCTH), BC/leACTBHe 
yero K KOHILy mpouecca molyyastach KObIeBaA ropa c Gomee WH MeHee 
TIWIOCKHM JHOM. 

Hepeako, B ONHOM HIM HeCKOJIbKHX MeCTaxX WHa KpaTepa, NO, BAMAHHeEM 
BHYTPeHHerO MaBJICHHA BO3HHKAaIH HOBbIe, Gomee CaOble OUArH MVlaBJeHHA, 
JlaBaBIUINe Hayao IeHTPaJIbHbIM TOPKaM WIA CpaBHHTeJIbHO HeOOJIbLIHM BTO- 
PHUHbIM KpaTepaM NepeuBa. B noxrBepxeHHe CBOeH FHNOTe3sbl MPOUCXOX- 
JHe€HMA JYHHbIX KovbueBbIx rop A. [I]. Tlapios npHBoguT MpHMep JIyHHOrO Kpa- 
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“Tepa Baprentuna, Kak Ont H&aPOVHO COXPaHHBlleroca B Bue HanowHeHHOrD 
SacTbBWeH abo, HouTH 2o Kpaea, B cayyae Baprexruua, NOBHUMOMY, Jia- 
Ba He ycilela OCeCTh H €€ NOBEPXHOCTb OCTa/lacb MAOCKOl—mpousolisa KaK 
-ObI Kpyrsiax cTonoBad Tropa c MWocKoH BepmiHHod. a 
, BepostHocTn 1 OHCXOAKICHHA JIYHHBIX KOJIbIEBLIX Top yKa3saHnnm A. Ii. 
JTapaospbim mytem, fOAKPCNAACTCH TEM, UTO Ha 3EMHOM NOBEPXHOCTH Halineno 
‘aBoBoe O3sepo B KpaTepe Kuaysa (Ha ogHOM u3 TaBalicxux OCTPOBOB B 
HXOM OkeaHe), KOTOpoe, MpaBaa, HMeeT HeSHaqHTeIbHble pasMepyr (KOHyC 
‘Kpatepa 3akaHuuBaeTca 4,5. KMAOMETPOBOH KaJIbaepoi), HO OHO TO CBOHM 
“CBOHCTBAM B. NOCTaTOYHO XOpolem cormacuu c ranoreso# A. II. Tannopa. 
‘, C -ToaKku poe BYIKaHHYeCKOH runorestt axag. A. II. Tlasaos o6pac. 
(HaeT TakKe HPOUCKOMKMeHHe JEYHAWX MOpeli H CBeETILIX yueBEIX CHCTeM. 
B yacruocrn, cornmacuo A. 1. Tlapnosy, AyHHbIe Mopa Mor, OUeBHIHO, 06- 
. PaSOBATLCA B OJHY!|H3 PAHHHX (a3 pasBHTHA sTyYHHO! NOBeEPXHOCTH, B BHe 
KomoccaibHoro ovaha miapienna (aBoBoe o3epo), Torga elite He TomcToOt 
| -SIYHHOH Kopul. Uto Kacaerc# cBeTHIX Moul0c, OTXOAAMLUX ‘OT HEKOTOPHIX Kpa- 
‘repos, A. H. Mapzopy MPCACTaBIAETCH BOSMOMKHBIM MPEANONOXKHTb, TO OR 
“ABAMIOTCH Ce€LaMH |KOPAa TO MPOHCXOAHBIIHX Han JYHHOH TMOBepXHOCTBIO 
MaBeHHH ee aTMocheph, SoraToi BYJIKAHHYCCKHMH ra3aMH 1 mapaMp. Oru 
“HOCeAHHe JeHCTBOBAIH Ha TBepAbe BellecTBa JIYHHOH MOBepXHOCTH HW H3Me- 
Hala ¢e user. Bonee peposTHo, uTo rasn Wap! BO BPeMA OX/laxKIeHHA 
OCAKTAIH TRepAble |H OeIble, KAK CHer, MHHepambHble BellecrBa. CBa3p JY- 
MEBBIX CHCTEM C HEKOTOPbIMH. KOJIbIeBLIMH ropamu,-ro A. II. Ilapaosy, MoxK- 
-HO OObACHETD shed a STH OPH ObWIH OAHHMH 3 MOCIeEMHHX OUAaroR, 2O- 
‘CTABHOUINX Pasz00OpasHble BeLeCTBa B JyHHyIo aTMocdepy. Onn npen- 
“CTaBIAH co6oH Kak Ob! WeHTpI BOSHAKHOBeHHS ATMOCepHLIX TeueHHH, - 
‘OTHAAraBIIHX Ha CBO€M MYTH MOVIOCI TBEPALIX MHHEPaJIbHEIX OCaZKOB 6enoro 
wupera. | in : Eee 
'  Tumoresa o unero ByaKanuyeckom JIPOHCXOKJCHHH JIYHHBIX WHPKOB H 
_ Kpatepos Obita noxkepxana MHOrMMM reonoraMH HOCAeLHero Bpemenu. Ta- 
sKOBO, Hallpumep, rab reoforos 3tocca, IInyppa, Jana wa upyrax. B 1944 r. 











‘HOABHaCb MOHOrpatbua aMepHKaHcKoro reosora Cneppa [40]. B Koropof 
“€BTOP CTAHOBMTCA Ha NO3HNMIO cyllecTBOBAaHHA BYIK@HH3Ma Ha JIVHHOH ' Ho- 
_ ,_ -BEPXHOCTH B Tpoulible sm0xH. OnHako, Hao cKa3aTb, uTO paccMaTpHBan C 
| “TOUKH speHHA reonoruu,,Cnepp «B CBOHX 3CKH3aX CAHIIKOM CX€MAaTH3upyer 
-JYHHBIK pembed» [39]. ps | | 
| BecbMa MHTepecHyio MoHOrpaduto 06 ucTopun pa3sBuTuA NOBepXHOCTH 
_-dlyHnt ony6mKosat Bp 1949 r. coperckxni reonor A. B. Xa6axKos [19]. Pac- 
-CMaTpHBad NoteqOBaTebHO COBpeMeHHOe cocToAHHe H3y4eHHOCTH JIYHHOK 
NOBEPXHOCTH H OCHOBHbIe CnocoObl ee HCCeqOBaHHA, PusMyeCKHe ycnOBHE 
“OMpezenmollMe XapakTep JIyHHOrO pembedba, a TakxKe MOPMEI AVHHOH MOBep- 
XHOCTH, HX reH@3HC H OTHOCHTeJIbHbIA BospacT, A. B. Xa6aKos B KoHUe cBOet 
.* “MOHOrpagHn Jeiaer BaxHble 3aKIOUeHHA O BOSHHKHOBeCHHH pa3Hoo6pa3HbIx 
_ popM ayHHOrO pesbeda. / | | a, | 
~ -» Tlo yrsepaxgennio A. B. Xa6axosa B UCTOpHH AyHHOM nMoBepxHocTH MOx- . 
"HO SAMETHTb ONpeAeNeHHY!O NePHOAMYHOCTh COG6LITHH: MO BCe.BepoATHOCTH, 
MMeNO MecTO YepenOBaHHe OOpasoBanHa MOpeli H KOWIbIEBEIX rop. Hameua- 
vores Ho Kpalne Mepe natb (a MoxeT ObITh Dake mMecTb) OCHOBHEIX MepH- 
-ohOB KCTOPHH _—pasBuTuA TOBepxHocTH JIyHnr. ) | 
- - Tipocaexusan penpedi or dopm camoro Hopeliliero nepyona K Oouee 
apesyum, A. B. XaGaKos cuntaet, uTo Onuxaiuel, npemuecrsosaBuelt 
“HeMOcpeACTBeHHO HaCTOALIeMy BPeMeHH MOJIHOrO MOKOK, cTraqHeil MCTOpHH | 
| \JTYHHOA MOBepXHOCTH ABIITETCH NepHOL BOSHHKHOBeHHA KpaTepoB Tuna Ko- 
‘nepHaka. {losTomy, 9TOT MepHOk MOXKeT ObITb Ha3BAH HOBe HMMM HAH 
KOMCPHHKOBCKHM fTepuwoxom. Jina o6pa3opapuiuxca B KOMep-| 
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HHKOBCKHH MepHOA KOJIbIeBHIX TOP XapakTepHbl HeOOJIbUIHe PpasMepbI, CpaB- 
HHTe@JIbHO Y3KHe 2KepJla HM MHOTOUNCeHHbIe NPH3HaKH B3pbIBHOrO XapakTepa. 
H3BepoKeHHH C BeHILAMH JIYUMCTHIX BbIOPOCOB. 

Jo KonepHHKoBcKoro nepvoya Ha JlyHe npoucxo_HH Mpouecchl, obyc- 
JIOBMBIUHe BOSHUKHOBeHHe T. H. BestuKoro mosca JIyYHHbIX MopeH. B uacTHOCTH,. 
Tora IPOW3ONWIO OKOHYATebHOe (popMupoBaHlHe UH CaMOH OovIbINON BIaTMHbL 
‘JIVHHOH MOoBepxHocTH—Okeaua Bypb, BculeqCTBHe Yero 3Ta 3MOXa Ha3bIBaeTCA 

OKeaHCKHM NepHogzom. 

B npegutecrByioulyio OKeaHCKOMy HMepHosy, Oovlee WpeBHIoW!W sNOxy pas- 
BHTHA JIYHHOK NMOBepXHOCTH BO3HHKIO NOLaBJAIOLMee 6OJIbIIMHCTBO KOJIbIIe- 
BLIX Top, COxpaHHsuiuxca Ha JlyHe JO HacTOAUero BpeMeHH. OITOT Mepvon, 
MO MOABIAIOUMMCA Tora WupkKam Tuma [ITo1oMea, Nowyuu HasBaHHe 
nMTOMOMeeBCKOrO WIM CpemaHero nNepHoga. B TeveHHe cpen- 
Hero Mepvola O6pa3s0BaHch TakxKe WHPKH, TNOKPbIBAaIOIIMe MaTePHKOBBIe 
UIMTbI Y MOIOCOB HW OONbUIHe UAPKH, H3BeECTHbI€ NOM HMeHEM KpaTepoB-aH- 
TOMOB, KOTOPbI€ BHOCIEACTBHM Ob YACTHUHO 3aJIHTbI WIM «3aTONVJICHBI> B: 
pesybTaTe MOABICHUH HOBbIX JIABOBbIX MOpeH HM, TOSTOMY, MMeIOT BUI OT- 
HOCHT@IbHO CBeT/bIX KONE, BLICTYMaIOlux Ha Somee TeMHOM choHe MOPS. 

OrmeruM, KcTaTH, 30eCb 2Ke, YTO OTHOCHTebHO NPOWCXOMKMCHHA KpaTe- 
poB-(PaHTOMOB, B3aMeH BBIIe NPHBeEeHHOFO, WIMPOKO PaciipocrpaHeHHOro: 
muenua, B. B. Waponos [41], otsmuan KpaTepbl-PaHTOMbl MOHWKCHHBIM ADP- 
KOCTHBIM (pakKTOPOM OT <MO/y3aTOMJIeCHHbIX KpaTepoB», MpewtaraeT ABa cule- 
JLYIOWUX BOSMOXKHBIX OObACHCHHA. 1) MoxkHo, c TOUKH 3peHHA 9HOreHHOH 
runoTe3bl, LOMYCTHTb, ITO BO BpeMA MOrpy2KeHHA KpaTepa B JaBy, WaCTb Be- 
wlecTBa ero BaJla H WeHTpasIbHOM TOPKH PacTBOpPAAaCb U o6pasoBaJicA Clap, 
KOTOPbIHi 3aTeM MOZHAICH Ha MOBePXHOCTb UH 3aCTbWI TaM B BHC 6ou1ee CBeT- 
jloro BewlecTBa. AHasoruuHbEl addekT, MOMKeT MaTb H mo3qHeHillee BbITee- 
‘Me ra30B Cc oBepxHocTH o602%KeHHOrO Basa. 2) C Touku 3peHHA 

_MeTeCOpHTHOH  rumoTe3bl, MpHHHMax BO BHHMaHHe mpeqmolaraeMpble 
CHIbHO pa3JIHUHBIe MexaHwyeckHe CBOMCTBa JIYHHBIX MaTePHKOB Ht 
mopeii, no B. B. Ulaponosy, AonycTumo ellie Takoe o6bacHenHe. BettlecTBa 
MaTepHKOB HM Mopeli pearHpyloT Ha B3pbIBHOH ScekT MeTeOPATOB PasJIM4THO: 
B3PbIBbI Ha CBeTJIOM MaTepHaJle MATCPHKOB COMPOBOATAIOTCA o6pa30BaHHeM 
ryIlyOOKHX KPaTepHbIX BOPOHOK, B TO BpeMA Kak Ha 6oulee TBEPIOM H TEMHOM 
BellleCcTBe MOpeH O6pa3yeTcA TOMbKO He3HaYHTebHOe KOVJIMYECTBO nbl1e06- 
pa3HbIX MpomyKToB. Co6upasch B OCHOBHOM B IleHTpe B3PbIBa HW Ha PaccTOo- 
AHH, OH3KOM K Han6oblleH—npH WaHHOl CKOpOcTH BhIOpOca—aJIbHOCTH, 
Kak 9TO BbITeKaer u3 paooTst K. I. Crantoxosuya [42], 9TH mpoxyKTE oOpa- 

/3YIOT <IIblWIeBble Y3OPbI> WIM KpaTepbil-PaHTOMbI Ha riaqKok MoBepXxHocTu 
Mops. 

Cormaulaach ¢. NepBbIM OObACHeHHeM, Kak C OJHHM H3 BOSMO?KHBIX ITy~- 
Teli BOSHHKHOBeCHHA KPaTepOB-PaHTOMOB, HaM KaKeTCA, UTO BTOPoOe o6bac- 
HeHHe BHIZbIBAeT CeppesHoe comHeHHe, JlelcTBUTeIbHO, OCTABJIAA B CTOPOHE 
BO3PaKeHHA BOOCOIe MPOTHB MeTCOPHTHOM THNOTe3bl NPOMCXOMMEHHA JIYH- 
HOrO pelbedba, HeMOHATHO MOYeMYy MeTeOPHTHI, Naat Ha <TBePAytO NOBepXx~- 
HOCTb» OJHHX H TeX 2%Ke Mopell, B OMHHX cAyIaAX OOPasoBaJIH JIMLIb <IIbIe- 
BLIe Y30OPbI>, a B Apyrux—rvyOokWe KpaTepbl C BbICOKHMM BaJlaMH, KOTOPbIe 
oT6pacbipaioT Govblive TeHH B CyYae HH3KOTO NolOKeHHA CoNHa Hat 
HuMu? Bewb ecrb calyuau, KOrga Ha MOBepXHOCTb JIYHHIX MOpeH PxAOM C 
KpatTepaMu-(baHTOMaMH HaXOJATCH WM HacTOMIMe, CCH Tak MO?KHO BbIpa- 
3HTbCH, KpaTepbl? 
| Bosppallaich K MepeyHio nepHosos ropoo6pa3osanua Ha JlyHe, 0 
A. B. XaOaxosy, oTMeTHM, 4TO MITOMOMeeBCKOMY TepHOay McTOpHu JIyHHOM 
NOBePXHOCTH MpefWecTBOBA Tak Ha3bIBaeMBIH Ape BHH fi WH aaTal- 
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cK 1 nepuon. 310 hia “caman PaHHad | anoxa o6pasonanua JIYHHBIX 
BNALAH, HCIeE3HYBUIHX BNOCIEMETBHH NOX, BOSHHKBIHMK wapKaMH. . JloKa3sa- 
TeENBCTBOM CyleCTBOBaHHA STO snoxa A. B. Xa6axos cumtaer yuenepmnh 
o6prre xpe6ta Asraficxux rop, KOTOPH, MOBHAHMOMy, lipezctapnaer co6oh 
ocTaTKH moGepexkba BIBLErO B ‘ApeBHOCTH Ha 3TOM MeCTe Kakoro-TO OrpoM- 
Horo Kpyrosoro MOpa. 
; HoanataackHa wan apesneimuit ne p #0 A,—TaK Ha3hlBa- 
er A. B. Xa6axos ele Gonee paHHioio 9MOxy HeTOpHH pasBHTUA AyHHOH M0- 
BepXxHOCTH. B 3Ty SNOXxyY, NOBHAHMOMY, MPOHCXOAWIO KpaTepoo6pa3oBaHue, 
QO 4M MOXMHO «TOKO AOFaMbIpaTeceA MO MecrTOHYATOH H3beMeHHOCTH peB- 
Mero Kpaa ‘Asraiicxnx rop», AokasbrBaioulen BOSHHKHOBeHHe Goee ApeBHHX © 
KOJIDICBHIX TOp. _ 
Tlocnennum—umiecrsim, cnenys npHHATOMY A. B. Xa6aKosn TOpAaKy, 
WH NepBEIM, CYA. lO XPOHOVIOFHYeECKON NOCIEMOBATeJIbHOCTH, M€PHOAOM HCTO- 
PHH JIYHHOA. KOPH, MOXKHO CUHTATb elle Govlee paHHioio—n ep BOH AY ad b 
Hylo sno0xy. Cytmlecrposante sTo snoxH, mpaBaa, Kpaiie TPyAHO 2O0Ka- 
3yeMO, HO He HCcKIO¥eHO. B 3TOT MepHOA KOWbHEBLIX Top ObLIO ellie CpaBHH- 
TeIbHO HeMHOTO. OGEMIHDIM BHAOM JIYHHOTO peibetpa Tora ABAANACb Foc- 
NOACTBYIOULAA XOJIMHCTO-GyrpHctad HH rpeOHHCTO-KOPKOBad MOBEPXHOCTD, 
KOTOPad HalNOMHBHANa WaKkKOBYO MOBePXHOCTb JlaB.-Or 3TOrO MepHoa, NOBH- 
AHMOMY, COXPaHHIHCh HekOTOphie yaacrKn KOPAHIbep H ApeBHHe PaBHHHLl, 
MOUTH JIHINeHHe KpaTepos. 
Kak BHERO, pa3BHTHe JIYHHOH nopepxHocty, no A. B. Xaaxosy, HMeJIO 
HE caywaaiHni, a Boe 3aKOHOMepHHit xapaktep. Tlo BceM mpH3HakaM pevb- 
ed JiyHnt apigerca icneqcTBHeM JHTeIbHOM H MHOrOa3HOlt BHYTpeHHelt 
| SBONOUHH (PH3HYeECKOFO COCTOAHHA Hexp mulaHeTsI. TlostTomy, MO%KHO, B UIH- 





POKOM CMHICJIe cAOBa, 
_ HOMO HpOHcCXoxK7eHHsA. 
_ cbosorugecku’ cxogHOR, 
ABIMIOTCA KPOXOTHIC 
RPYIHX, paccefHb Ha 


CKa3aTb, 4TO JYHHHH penbed ecTb petbed ByKaHoreH- 
| Equucrsennolt cbopMalnel 1yuHOH-noBepxHocTu, Mop- 


«KpaTepbl-JIYHKH». ITH oOpasoBaHHA B OTJIHGHe OT BCeX 





MOBePXHOCTH 4HCTO cyyaiiHoO. On He HMeIOT HHKaKolt 
MeCTHOCTH. 


C ONHCaHHHIMH Ha SeMJie Me€TeCOPHTHHIMH KpaTepaMa, 





CBA3H CO CTpyKTypon 
| Ha ocHope BysikaHHueckoi runoresn A. B. Xa6axos maer TakxKe o6n- 


ACHEHHE NPOHCXORAeCHHA CBETILIX yeh. ITu o6pasoBaHua, No BcemM npu3Ha- 
KaM, BOSHHKIH BCJICACTBHe. BLIOpoca pacKaJIeHHbIX BeLeCTB H3 HeKOTOPHIX 
- Kpatepos. ITponecc BEIOpachIBaHHA MaTepHH, NOBHIHMOMY, MMe Mmposous- 
YKHTeIbHEI xapaxtep. Ilo spemMeHaM Npowcxoqumu HHTeHCHBHBIe BHOpactt- 
-BAHHA BellecTB, CIeMyIollve Mocie MOWHHX B3ppiBop. Ha 3sTo yKa3blBaerT 
MHOFOMPYCHOCTh BeHUOB KpaTepHHIx Ayyel. Tor, yQHBHTe/IbHEIM c mepBoro 
Brinda, PakT, YTO JIYYH HEKOTOPLIX KpaTepos (HanpuMep | Kp. Tuxo) mpoctn- 
“ paloTCH Ha OFPOMHble; paccCTOMHHA, MOXKHO OGbACHHTb MAJIBIM HallpmKeHHeM 
‘ CHJIBI TAXKECTH Ha JlyHe. HeanaumremHocts STOW CHIBI (oHa, Kak H3BeCTHO, 





B cpeqHeM paBHa oKQu0 = NpUTADKeHHA Ha 3€MHOH MoBepXHOCTH) HaMHOrO) 





Moria cnoco6¢TBOBaTb BYIKaHH¥eCKOH akTuBHOCTH Ha Jlyne. 

[nasHbiM BOSpaxKeHHeM TIPOTHB BYJIKAHHYeCKOH THNOTesbI MPOHCXOxK- 
neHHS JIYHHOTO pesbe@a CuUHTAaIOT (PakT OTCYTCTBHA BOAH H ra30B Ha AyHHOH 
nosepxHoctu. JlelicTBRTeIbHO, H3 MHOFOUHCNeHHHX pa3HOCTOPOHHUX HaGJIO- 

. RCHHM WaBHO y2Ke ycTaHOBJeHO, 4TO JlyHa He uMeeT SaMeTHOH aTMOCiepHor 
‘o6onorkH. To xe: camoe MORTBEPANAeTCA H TOWHBIMH HCCeOBaHHAMH T0C- 
weqHero BpeMeHH. 

Tax, HanpHMep, MocKOBcKuit aCTDOHOM IO. H. Tlanceuit [43, 44] npu- 
MeHAA IGIAPHSAUMOHHBI MeTOR OGHapyxKeHHH JyHHOlt aTMocepnt, mpea- 
* NOmeHHBI akan. B. I. @ecexKosyim, Hales, UTO HMIOTHOCTS JIYHHOH aTMOC- 


2 sober. stibomg. mdb. dogm., Ne 21. 
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(beppr y ee MOBepXHOCTH B. 10‘ pa3 MeHbIile COOTBeETCTBYIOINeH MIOTHOCTH 


3eMHO aTMOcwepbl, a Macca BepTHKaIbHOro CTO6a JIYHHOH aTMocieppl, Cc 


i 
Maccbl Mozo6Horo cToA6a 3eMHOX 





OcHOBaHHeM B | cM’, cocTaB.1neT 


aTMociepbl, CGH CUHTaTb, YTO XHMHYeCKHH cocTaB 3THX aTMOc@ep OMHa- 
Kos. M. [. Kapumos [45], comHeBasicb B COBepIIeHCTBe MpHMeHeHHOTO lO. H. 
JlunckuM WHCTpyMeHTa, OCHOBBIBaeTCA Ha COOCTBEHHBIX BH3YaJIbHBIX HaOJIl0- 
JICHHAX C MOMOLIbIO KOpoHorpada HM cuHTaeT, TO atmocibepa Jlyupt B 108 
pa3 6olee paspexeHa, ¥eM aTMocepa SemMJIu. 

C mpyrof cTOpoOHb: XOpOllo W3BeECTHO, YTO MPH H3Bep2KeHHAX SCMHBIX 
BYJIKAHOB BbILeIAeTCA OFPOMHOE KOVIM4ECTBO Ta30B HW WapOB BOP. Ecu 9TO 
Tak, TO, B cJlyuae CIpaBeAWMBOCTH BYJIKAHHYeCKOM PHMOTe3bl MPOHCXOMLEHHA 
JIYHHOrO pebetba, CTAHOBHTCA HEMOHATHDIM—lloyeMy B HacToslee BpeMa Jly- 
Ha JluuleHa 6oslee wa MeHee 3aMeTHOM aTMocdeppl. Betb, qaKe Npu mpes- 
jovlovwKeHuU, UTO Ha MepBobniTHol JlyHe He Oplio aTMOcephl, NocwenqHAA 
TOJKHa Oblla MOABHTbCA Ha HeH BCAeACTBHe BY/IKAHHYCCKHX ABJICHHH. ITO 
KaKYULeecA IpenATCTBHe JeErKO OODACHHETCA MPH NOMOUIM KMHeETHYeECKON TeO- 
pHH ra3oB, 10 KOTOPOH, CKOPOCTH HelpePbIBHO ABHAKYLULAXCA Ta30BbIX MOMEKY IA 
3ABHCAT OT HX MACCbI M TeMMepaTypHi. 

Ha ocHoBaHuu 2TOH TeOPpHH YCTAHOBNeHO, ITO WIA KaKAOPO HeOecHoro 
Tega cyllecTByeT T. H. KPHTHYCCKaA CKOPOCTb, 3aBHCAllad OT eo Maccbl H 
mpescraBlaollad TY MpewesIbHy!0 CKOPOCTh, IPH KOTOPOH CHJla NPHTAKeHHA 
maHHoro Tela ellie cmocoOHa yepAXUBaTb HaxOMAUIMecn Hall Cro MOBepXHo- 
CTbIO MO/eKybI OT yaeTyuuBanua. Has8 JIYHHOH TIOBePXHOCTH 3Ta CKOPOCTb 
cocTaBaeT Bcero 2.38 KM/cex. TemMmepaTypHble Ke YCJIOBHA Ha JlyHe TaKOBHI, 
UTO CKOPOCTH ra3OBbIX MOJIEKYJI TAM HaMHOTO MOLYyT MIpeBblllaTb AX KPATH- 
yecKHe CKOpOCTH. TakHM o6pa30M, CTaHOBHTC# NOHATHBIM, YTO CCIM Ha Jlyue 
‘KOPa-HHOyAb CyllecTBOBAaIa aTrmMocdepa 3HAYHTeJIbHOH MJIOTHOCTH, OHA o65- 
3aTeJIbHO paccesdacb Obl B MHPOBOM MpocTpaHcTBe BBHLy cna6o0H MpuTsAra- 
relbHOH cuab JlyHp. SicHo TakxKe, YTO MO SsTOH Ke MpwnHe Ha JlyHe He 
MO2KeT CYICCTBOBATb HM BOJa HA B MKHLKOM, HH B JI€AHHOM, HH B napooopa3- 
HOM COCTOAHHH. 

Onuako, HeKOTOpbie ra3bl, Kak, HamlpHMep, yruleKHcloTa, KHCIOpod Hu 
a30T, a TakxKe H30OHYIOIWHH B 3eMHOH aTMOCcepe aproH C aTOMHbIM BeCOM 
40. MMeIOT CpeHIOIO MOVIEKYJIAPHY!0 CKOpOcTb OKOIO 0.5 KM/ceK., BCJeaCTBHe 
yero, Kak yKaspiBaet B. P, PeceHkoB [46, 47], on Ip HOpMasbHOK Temile- 
patype JOJPKHbI Ob 6bI OCTABaTbCA Ha JYHHOH MOBePpXHOCTH IIpakTH¥eCKu 
oO HacTOALero BpeMeHH. Ucxona 43 3Toro nonmoxenna, B. I. MeceHKOB CUH- 
TaeT IpHYMHOH OTCYTCTBHA 3aMeTHOH aTMocdepbl Ha JlyHe ee BbICOKy!0 Mep- 
BoHayabHyo Temnepatypy. [lo ero MHeHKt0, HYWKHHH Upesel JIyHHOuU TeM- 
MepaTypbl, IpH BbIeNeHHH Ta3sOB H3 BYJIKAHOB, RomKeH Obl ObiTh 600— 
800 rpamycos. ; 

Vis nmpennoroxeHHa OMpOwWioM packaJIeHHOM COCTOSHHH JIyHbl HCXODMT 
raxxe A. B. Xa6axos [19] mpH w37102%KeHHH CBOHX B3IIALOB 06 UCTOPHN pa3- 
BUTHA JyHHOM MoBepxHocTu. PasslessA TeopHto Tix. Jlappuna, A. B. Xa6a- 
KOB CUHTaeT, ITO B Malekom npowsom Jlyna, Oyzyun pacKaJIeHHOH, Bpallla- 
jlacb BOKpyr cBoeli ocH ropasfo Opicrpee, YeM B HacToATlee BPeMA. Takum 
3Ke ObICTPbIM ObIO ee OOPallleHHe BOKPyr Semuu, T. K. JlyHa HaxoqHsacb 0- 
craTouHo 61u3KO K 3emae. B TY Mopy cKaTHe JyHHOrO Wiapa y MOJOCOB 
TOKYO OBWIO ObITb 3HAYHTCJIbHEIM. C TeyeHHeM BpeMeHH, B pe3syIbTaTe eH- 
CTBHA MIPWIMBHBIX CHT, BpatileHHe JIyHbI 3aMeQAOCh H BMeCcTe C STHM OHA 
yialaltach OT SeMJIH. Tlocrenenuo Jlyia OcTbIBaIa H YMeHbIlalOcb ee CxKAaTHE 
V MO/OCOB, MOKA OHO He CTaMO UPe3sBbIYaHHO HE3HATHTeMPHDIM, KAK STC Ha- 
6miolaerca B HacTosIee BpeMa. BceweycTBHe TaKOH MepeMeHbI o6uleH POpMBL 
JIyHbI, MpOHCxXoAWIn W3MCHCHHA HW Ha ee 3aTBepAeBUIeH MOBepXHOCTH, IIPH- 
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“HeM, PasHble OOMaCTH NOABeprviich Pa3JIM4HbIM Jekicrauam. Tlomapypre wanku 
HCIbITAJIH Pa3vIOMbl HM MOLHbIe NOAHATHA, B-TO BPeEM# Kak B KBATOPHAJIbHBIX 
YaCTAX MPOH3OWNVIM IpaHAHOSHBIe ONYCKaHHA, BbIsBaBlIMe OO6pasoBaHua O6- 
-MIMPHbIX MOpell, onOfCHIBaIOULUXx nomocoH JIyny. | : 

HeoOxoHMO OTMeTHTb, UTO MBICHE O PacKaJieHHOM Hayavie JIyHEI Ha- 
-XOQUTCA B MPOTHBOPeyMH c TeopHeli akag. O. IO. UiImunzra [16] 0 mpoucxox- 
Aennu Sema u miauer. Jleicrsutenbuo, no yOexnennio O. 10. Limunra, 
JlyHa, Kak HW Apyrue Tena conneunol CHCTeMBbI, IeIMKOM OO6pa30Baacbh B 
‘Mmpollecce oOObeqMHeHHA MenKHXx WacTHI| —- MeTeOPHTOB 4, MO3STOMY, CHa- 
Yala ObWla xoogzHok. [lo O. 10. Imuaty ana o6bscuenua IIpouc- 
XOMMCHUA JIYHHOTO. pebetba Cc NOMOUILIO. ByAKAaHHUeCKOT: THIIOTESbI, COB- 
‘CEM HeoOd3aTeIbHO ‘WONyUeHHe, YTO JIyHa 6bIa packaJleHHBIM TeIOM B Ha: 
‘Hasle ee o6pa30BaHua. ak, HalpHMep, Yepe3s OMpemedeHHoe BpeMa Mocae o6- 
pasopanna JIyHbI, B/Heapax mociequel nomKHO ObIIO HayaTECA panfoak- 
THBHOE Pa3s0rpeBaHHe, BbIsbIBalOllee BYIKAaHHYeCKHe M3BePXKCHHA C JABOBBI- 
MH MIOTOKaMM HW C BOSHHKHOBeHHeM KpaTepos. | i : 


Caenyet, onHaKo, CKa3aTb, 4TO C STOH TOUKOH 3penusa O. TO, Umugra 

_~He cormacen B. P. @ecenkos ([13], -crp. 57), HO MHeHMIO KOTOporo pamvoak- 
*THBHBI€ FHpPOlecchl He| Mormu PasBuBaTbca Ha JlyHe c TaKoi CHJIOIO, 4YTOObI 
“OObACHHTb CTOUIb Ppe3Koe 3aTyXaHHe BHYTPeHHe;t ACATCJIbHOCTH, KaKOe, NOBH- 
“AHMOMY, HMeJIO MECTO TaM 3a HOCJELHHe NOIMWJLWIKapata set. Hemb3a, Kak 


‘ykaspipaet B. I. Decexxos, ‘npusnare PaMOaKTHBHOCTh eAHHCTBeEHHBIM HC- 
TOUHHKOM BHYTpeHHei ‘SHeprun iWlaHeT, B TOM 4HCIe H JlyHpt. Hecomnenue, 
AOJDKHBI CYULeCTBOBaTh HM AipyrHe ucTrouHuKu. Bosce OTpHIlad# MeTeOopHTHOe 
‘IPOHCXOMKeHve JYHHOrO peabeda, B. T. PecenKor [13, 48], HallpHMep, mIpu- 
‘XOMHT K yOe%KeHHIO, YTO CTpyKTypa JIYHHOH MOBepXHOCTH LlesIHKOM ompene- 
VIMCTCA TEKTOHHYCCKOH H, B YaCTHOCTH, ByIKaHHUeCKOM JCATEIbHOCTHIO. 
Takum 06pa3om, Bompoc 0 du3nyeckom cocrosHHH JIyHbI B MOMEHT cBo- 

ro MpovcxoxKAeHAA Noyyaer nRa AHAMeTPaJIbHO MIPOTHBONOOKHIX HCTOJI- 
"KOBaHHS: OHH CYMTAIOT, YTO B TO BpeMa JIyHa 6btia packaseHHTIM TeJIOM, 
‘a ZPyrHe—xoVIOJHEIM.| eg 


OrMeruM B 3aKiIb¥eHHe, ¥TO O6cyxKTeHHE HaOJHOLaTeIbHOro MaTepHavia 
Halo aBTOPy AaHHOK pa6orbl BO3MOXHOCTb, KaK 3TO YBHIHM aJsbule, BbIC- 


Ka3aTb HEKOTOPble CooOpaxkeHHiaA B MOIbSY ByIKaHMYeCKOH runoTe3ts mpo- 
“ACXO*KTeHHA OOpas0BaHul AyHHOH mMOBepxHOCTH. 











§ 4. Pasnmunpie MeToab H OCHOBHEIe pe3yIbTaTbl HCCAeqOBaHHA 
_‘ SIYHHOH mopepxnocry 
hi 
Hogpo6unie cBeqeHun oO MeToyax usyyeHna dusvyeckHx ycnoBHit Ha 
-JIyHe usnoxexbI B Kuure H. II. BapaGamesa [8]. B nei xe pacckasbrBaerca 


‘O MOJYYeCHHBIX MPHMeHeHHeM STHX MeTOOB pe3yIbTaTax HaGmonennit, 
_ .OXHuM 43 OCHOBHEIX MeToqOB HaOJOeHHA JIYHHOL MOBepxHocTu JOHBIHE 
-OCTAaeTCA BH3yabHOe HaOsIOeHHe C MOMOLIbIO TenecKoma. Hecmotpa wa 
_ BecbMa YHauHble TIPHMeHeHHA HapsaAy c HUM HW Apyrux MeTORHOB (otorpadua, 
SeKTpootomerpua, PaqHomeTpug), HerocpeaxcTBeHHLIe HabmoneHua yepe3 
TeECKOM C CHJIbHLIM YBeJIM4eHHeM BCe elle MOryT aTb WHTepecHHI mMarTe- 
' - pHa Wa cyKWeHuA oO} usMueckux ycnoBHAx Ha Jlyue. TobKO mpHMeHeHue 
- 3TOro MeTONa aeT BO3MOXHOCTE Pa3IM4aTb TOHKHe Jeramu Jlynpt, Hejo- 
ATyMHble Wid Potorpadun, a sTo Kpaiine HeoOxOAHMO JIA H3ydeHHA Mopdo- 
JormyeckHx OcoOeHHOCTeli JIyHHOro peabedba. C nomompi0 BH3YaJIbHBIX 34- 
‘PHCOBOK COCTAaBJIeHbI TpeKpacubie Kaprst JlyHbI, BO MHOTHX OTHOMIeHHAX HH- 
_-M€M He ycTymalollive ororpaduyeckum Kapram. | 





«« Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


20 Taaga nepsan 


OrpomHoe 3Ha4¥eHHe HMeer HCHOMb30BaHHe (oTorpaun AA Ha6moze- 
Hua JIYHEI, YTO OcyUlecTBIAeTcA c cepeaquHb! XIX Beka. PoTrorpadua OTKpbia 
HoBHe myTH H3yyeHus JlyHbl. OGulen3BecTHbI MpeuMyllecrsa dororpadxue-- 
CKOrO MeTOa HaOloeHHA Neped ApyrHMu Metodamu. M3 sTux npewMywtects. 

oco60e 3HayeHHe JIA CeleHOrpadbuuH HMeIOT OTHOCHTe/bHaA OObeEKTHBHOCTb 
HM JOKYMeHTaIbHOCTh aHHoro MeTofa. PoTocHHMOK mpescTaBineT coboh 
JOKYMEHT, COBePIeHHO He 34BHCALIMH OT JIMYHbIX OIUMOOK, KOTOPHIH MOKHO- 
‘xpaHuTb HW K HCCAeQOBaHHIO KOTOPOrO MO?KHO BO3BPalilaTbcA MO Mepe Ha- 
HOGHOCTH, a ITO OOCTOATEJIbCTBO OYCHb BaXKHO JIA OOHAPyKeCHHA BO3MOKHBIX 
H3MeHeHHH Ha moBepxHocTH JlyHbI. TyT xe HayO O6aBHTb, 4YTO B OTIHUHE 
OT raza, PoTorpadun DaeT BO3MOXKHOCTb PaclIHPHTb OOaCTb H3y4aeMbix 
qyyuei cneKTpa KaK. B CTOPOHY JJIHHHDIX (HH@pakpacuble JlyyH), TaK H KO- 
poTKHx (YbTpadvoseroBble JIY4H) BOVIH. 

TinogoTBopHoe mpHMeHeHHe B HaGwoaeHHAX, MOBepxHocTH JlyHbI Haxo- 
LMT CDABHHTebHO MOVIOJOH MeTOX 21eKTPOPOTOMeTPHH, O KOTOPOM MBI Oy-- 
eM Mogpo6Hee roBopuTp B ruiaBe III. | 

B wacrosilee BpeMa Ha6JIOMeHHA JIYHHOH MOBepXHOCTH NMpOUu3sBOAATCA 
B OCHOBHOM C MOMOIIIbIO BbIIeCyMOMAHYTHIX TpeX HHCTPYMeHTaJIbHbIX METOOB 
(BH3yaJIbHbIM, cdoTorpaduyeckH uw toToamekTpHyuecKHH). Couerad 9TH HH- 
CTPyMeHTaJIbHble MeETOAbI C TEMH HH HHbIMH YBCTO aCTpOusH4eCKHMH HAW 
pyrumMu (Kak, HanpuHmMep, MopdosornmyeckHM) MeTOJaMH HCCeqOBaHHA, MBL 
MO2%KEeM H3y4aTb NpHpory mopepxuHoctu JlyHbI C pa3HbIX TOUeK 3PeHHA. 

V3 acrpodusnyeckHx MeTOZOB HccleqoBaHHA K JlyHe npHMeHHMBEI PorTo- 
MeTpHa (CO cCleKTpodoTroMerTpnen), KOJIOPHMeTPHA HM MOAAPHMeTPHA HIM, KaK 
HHOrLa TOBOPAT, MOTOMeTPHA—B LWIMPOKOM CMBICJe 3TOFO C/OBA. 

O TeoperwueckHx H MpakTWyeCcKHX OCHOBaX MOTOMeTPHH BOOOULe MOKHO 
HalTH CBeeHHs B H3BeCTHBIX paGotax [49, 50, 51]. O6m1aa TeopuHa uw TexHHKa 
acTpooToMeTpHyeckHx HaGOwOWeHHH, B TOM 4MCIe MU POTOMETPHYeCKHX Ha- 
6moneHni JlyHbl, OMHCaHbl B COOTBeTCTBYyIOIeH uwacTu «Kypca acrpodu3u-- 
-KW HW 3Be30HOH acTpoHomun» [52], a TakxKe B paGorax [53, 54, 55, 56, 57, 58}. 
Bonpochi a6cou0THOH POTOMeTPHU MpOTAKeHHbIX HeOecHbIxX OObeEKTOB OCBe- 
eHbi B MOHOrpadun H. H. Cpirnuxcxon [59]. Murepecubie aHHbie o Moro-. 
MeTPHYUeCKHX HMCCeEMOBaHHAX MpHponbl JlyHbl MOXKHO HaHTH B CTaTbAX 
B. B. [Wapounosa [60] u H. I. Bapa6aurepa (61), coa6xxeHHbIx GoraTbIMN cnH-- 
CKaMH JIHTepaTypbHl. | | 

Ilo dorometrpun JlyHpl, Boobie roBpops, cyllecTByer OrpOMHaa JIMTepa- 

we Typa. Mut 3mecb yKa2keM Ha CaMble BaxKHble, 10 HallleMy MHeHHIO, paooTbl 10 
HCCJENOBaHHIO OTPaKaTeJIbHOH CMOCOOHOCTH, CIeKTPa HW UBeTHHIX XapaKkTe- 
PHCTHK JeTaJieH JlyHHOH noBepxHoctu. Uto KacaetTca pa6orT, BbIMOJIHeEHHEIX MO: 
NOJIAPHMeTPHH JIYHHOH MoBepxHocru, uM Oymer mocpauleH § 6 RaHHOH pa- 
6OTHI. 

@Morometpua JlyHbI, B COGCTBeEHHOM CMBICJIe 3TOTO CAOBa, MOKeT ObITb. 
MOBePXHOCTHOH .H HHTerpasibHou. Tor w Apyrok crocoObl MoryT aTb ompe- 
JleNeHHble WaHHble O MpHpove AYHHOH MOBePXHOCTH. 

HosepxHocrHoH doromerpHelt JlyHpl, T. e. POTOMeETPHYeECKHM HCCeLOBa- 
HHeEM OTIG@JIbHbIX HeOOIbIUHX YUACTKOB JIYHHOH TMOBePXHOCTH, 3aHHMaJIHCb 
MHOrHe aBTOpHI. C MOMOLIbIO STOO MeTOZ.a MOXKHO H3V4IHTb OCOGeHHOCTH 34- 
KOHA OTPa2xKeHHA CBeTAa H OMNPeTCIMTh abOeO pa3/IMYHBIX YUACTKOB JYHHOU 
MOBEPXHOCTH. 7 

Ewe sp 1918 r. coperckum yuenpm H. IT. Bapa6amessm [26, 62] na oc- 
HOBe CBOUX BH3YasIbHEIX HaOmozeHHH (Cc MOMOI{biO MOBepXHOCTHOrO doToO- 
MeTpa, mpucnoco6leHHoro K 108-mMHIHMeTpOBOMYy pedpaktopy) Ha H3Me-- 
HeHHeM ADKOCTH Pa3JIHYHbIX LeTaseH AyHHOH NOBePXHOCTH B 3aBHCHMOCTH OT 
YrJlOB naleHHa HW oTpaxkenua cBeta CouHua, 6blI0 MOKa3aHO, 4TO Kam bin 
HaOMOeHHbIi yYacTOK -IyHHOH mospepxHocTH jocTuraeT HaHOobuleh AD- 
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toe TipoGaewnt H MeTOAM HCCAGAONAHHA AYHHOK NopepxHocTH 21 
| KOCTH K MOMeHTY HOAHOMYHHR. Dro aBneHHe HasBaetes «apbextom Ba- 
‘ padaiesa». JlanbHehiune BasyanbEHe Ra6moneHEN A. B. Mapxosa [27, 63] 

NOKasasiH, ITO STOH OcOGeHHOCThIO OGHamaloT BCe ReTasH JYHRHOH nosepx- 
_, A.B. Mapwos u H. I. Bapa6ames [28] norom YcTaHOBHJIH, 4TO sp- 

KOCTh BO BP@M#. NOMHQIYHHA' YGACTKOB JYHHOM ROBepXHOCTH, ONNHaKOBHX 

0 xXapakTepy MOKpOBa, SaBACHT TOABKO OT MONO%KeHHH STHX YIacTKOB Ha 
IYHHOM gucke. [pmseneHumé Bite une OCO6eHHOCTH oTpaeHAA OT TYHHOK 

. HOBEPXHOCTH M3BECTHEI MO, HagpaHweM saxoHa Bapa6amesa-Map- 
KOBa «| 7 i tes fF | | 

BnocneACTBHH 3TOT 38KOH OBL NOHOCTDIO NOATBepKeH paboTaMu Kak 
camMux H. I. BapaOamesa x A. B. Mapxosa [64, 65], rax u B. B. [laponosa 
‘{66], H. Il. Bapa6amiesa u A. T. Uexupau [67] n B. A. Penopen {68}. 

_ Teoperwueckoe nccneqosanue H. Il. BapaGamena u A. B. Mapxosa [28] 

“MOKa3at0, YTO OOHapyKeHHH WMH NOpAtOK w3MeHeHHA APKOCTH AYHHOR 
TIOBEPXHOCTH MO2KHO OODSICHHTh § [pesiolowKenvem; 4TO mMoBepxHocTh 
JYHHBIX MopeHl He rlay{Kad, a HAOGOPOT—H3pbITa MHOTOUHCICHHEIMH MeJIKHMH 
yrayO1enuamu. K taxkomy xe 3akmouenmio npumszu: B. B. Iapoxuos [69], 
TIPCABAPHTeIbHO paccmoTpes ToyyeHHbie um u B.C. Kyne6aknHe: 
thoroMerpuyeckue Ha6MOJeHHA pasHbIX 3eMHBIX MaTepHazoR, c TOUKH 3peHHA 

. CPaBHeHHA C JyHHOH nosepxuoctbio, A. T. Yexupaa [70}—nHa ocHose cBonx 
‘HaOmozeHHh Ha H3IMeHeHHeM G6uecKa HCKYCCTBEHHHIX IapOBbIx TMOBEPXHO- | 
‘cre B 3aBHCHMOCTH OT yraa bast HB. A. Penopen [68]—Ha ocHoBe cBoero 
GoraToro MaTepHaja cotorpadbuyecKux Ha6ml0neHuit HeTateh mopepXxHocru 
JIyHEI B pasHEIx (a3 aX. | . 

Re SaBMcHMOCTH H3MeHeHMA ApKOCTH Pa3IM4HBIX Y4aCTKOB JIYHHOH moBepx- 
HOCTH OT yruia a3bi H OT yrvioB Manenun u oTpaxkenua, 6nIu = mMomydeHbt 
raxme B. I’. Decenxosum, H. M. [lrayze u M1. I. ITapeuaro [71], Bucanue- 
“Ryco [72], Benetom! [73], Inuxom [74] u ap. | a 

-. Oco6o Hago .ormetuts pa6ory A. B. Mapxosa [75], Biinomudanyio B 

_ AOactymancKkoh actpodu3uyeckoit o6cepBaTOopHu—astlepBbie Ha OCHOBe TOU- 
HBIX -POTOSeEKTPH4eCKHX HaOsoAeHHA. Cpequ APyruX Ba2KHbIX BLIBOAOB B 
NlocleqHeH paOoTe MpHBOAHTCA Cyemylolllee 3akKO“eHHe: TaK Kak Movly4a- 
eMple ais JlyHp Kosdpcdunnextel APKOCTH He JaloT, H3-3a HEPOBHOH ee N0- 
BEPXHOCTH, PeaJIbHOrO 3HAYeCHHA OTIPaKaTeAbHOK CNOCOGHOCTH eTaJleH, TO 

‘HeOOXOAMMO CHayasla MpoBecru onpewenenue CTPyKTYpbI HepoBHocTelt syH- 
HOH MOBepXHOCTH, a 3aTeM YXKE NPOBOANTS CpaBHeHHA OTPaxKaTeNbHO cmo- 
o6HocTH JeTasel ff , | 














YHbI C 3€MHBIMH OOBEKTAMH. si : 
H. I. Bapa6ames“u A, T.. Yexupaa [76] cpasHunn 3aKonn oTpaxkenua 
CBeTa OT NoBepxXHOcTH JIyHbI C 3aKOHAMH JJIA HCCIEOBAHHHIX HMA pa3JIHWHbIX 
SeMHHIX nopogx. Onw ycraHoBHsH, ITO MoBepxHocTs JIyHH 4pesBHUaiHo no- 
pucta: TlonyaenHple KpHBble OTPaxKeHHA CBeTa OT JyHHOM NOBepXHOCTH H OT 
Se€MHHIX MOpog salle Bcero corlacoBaHch Mexyy co6ohH za MaTepHasios, 
TIOKPBITLIX OCTPOKOHEYHHIMH O670MKaMH. Ha 3TOM OCHOBaHHM aBTOPEI 3aK- 
JHOWWIH, ITO NOBepxXHOCTD JIYHAI WOWKHa ObITh NOKPbITa O6NOMKaMU BY.I- 
KaHHWeCKHX MOPOA WH MHOTOUMCeEHHEIMH TMepeceKalollMMHMCA TPellHHaMH, 

NOBHAMMOMY, BLISBAHHKIMH 3HAYHTeIbHBIMH KOIe6aHHAMH TeMMepaTypbl. — 
A. TI. Bopucosa [82], n18 cpaBHeHHa OTpaxkaTeIbHO CNOCO6HOCTH 3eM- 
HBIX FOPHBIX MOPOM H JYHHEIX OObeKTOB, NPHMeHHIa MpenioxwenHp H. H. 
‘Curnucxon u B. B. ilaponospm [83] craracrageckuii Metoy. Oua npHa 
_K BBIBORY, YTO JIA Ka2xKMOrO BHAa TOpHOH Moposb MOXKHO .NO,O6patTb oOT- 
 JIQIbHbIe OOPasub, NOAXOAAUWIMe NO 3HaYeHHAM KOS@PuUMeHTa ApKOCTH K JIyHe. 
Ho no cpeqHHM xapakTepHcTHkaM Helb3q ynoyo6uTp JlyHe HH OHH H3 
BYOB TOPHbIX NOpog, mockopKy JlyHa TeMHee BCeX H aeT MeHbIllyio AHC- 
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TlepcHio Kos@uyweHTa spkoctTu. Bonee apyrux upHOmmx«Kaetca kK JlyHe rpyn- 
a OCHOBHBIX H yJIbTpaOCHOBHbIX MarMaTHYeCKHX NOPOL, AVIA KOTOPbIX TAKMKe 
XapaKkTepHbl TEMHaA OKpPacKa HM HeOONbUIAaA TMCMepCcuA CBeTJIOTHI. 

/ B. A. ®exopey [68] Take Npulla K BHIBOAY, ITO K JIYHHbIM KPHBbIM 
61MKe BCerO NOLXOAAT KPHBbIe H3MEHEHHA APKOCTH MOBepXHOCcTeli C OCTPO-- 
KOHEYHbIMH HePOBHOCTAMHM VW MOBePXHOCTeH, MOKPBITHIX TPelHHaMH C HaK- 
JIOHHBIMH CTCHKaMH. 
| BoblioH MaTepHast POTOMeTpHYeCKOrO UCCIeMOBAHHA ECTECTBCHHbIX 
HCKYCCTBCHHBIX OOPa3sOBaHHH, Ha OCHOBe CpaBHeHHA C KOTOPbIM MO2KHO Oy- 
eT CYIHTb O MH3H4eCKHX CBOHCTBaX JIYHHOH MOBepXHOCTH, MpHBeeH B 
padote H. C. Opaoson [77], BbimoiHeHHOH B doTOMeTpHyecKOl laGopaTropHu 
ActpoHomayeckoh o6ceppaTopuu JleHuurpagcKoro rocyapcrBeHHOorO yHH- 
BepCcuTeTa. 

B. B. Ulaponos u H. C. Criruycxas [78] mpou3speru, mpHMeHeHHeM Me- 
TOMA AOCOMIOTHOH APKOCTH, AOCOJIIOTHbIC BH3YAaJIbHbIe H3MepeHHA KOIOuUH- 
e€HTa ApKocTH OKOvIO 100 oO6beKTOB JIYHHOH TOBepxHocTH. OnW onyOnHuKOBaIH 
TAO.IHUbI H rpaPukuH W3MeHeHUT KOIMMUNMeHTA APKOCTH H T. H. APKOCTHO- 
ro PakTopa B 3aBHCHMOCTH oT JaTH! Ha6momenua. H. H. Cotrnncxag, 
Ha OCHOBe 9THX HaGOJOAeHHH, ucxoaA W3 3aKOHa Bapa6aurepa-Mapkora, co- 
CTaBH1a CBOAHBIH KaTaJlor #pKOCTHOrO *akTopa AIA peasIbHO HaOIOLaeMoro 
cpeaHero nowmnomtyHHa [79]. Tonprrka cocraBsleHua TaKOrO Ke Bua cotorpa- 
(uueckoro KaTalora OblWwia chetaHa paHee JI .H. Pannosol [80]. Hemasno 
H, C. Opaoza ony6aukopana padoty [81], B KoTopoi ona MpoBOAUT OMbIT 
COCTABJICHHA KaTalora OTPaKaTebHOH CMOCOOHOCTH JIYHHbIX OOpa30BaHHlk 
IPH HCTHHHOM HOJIHOJIVHHH. 

B wacrosilee BpeMA CUHTAeTCA YCTAHOBJeIHbIM, YTO cpemHee albOero 
(JIlyHpt paBHo 0.07 (219 oOTNeTbHBIX OObEKTOB 3HAUeCHHe STO BEIMYHHBI JLOXO- 
mur no 0.10—0.13). CrenzosparetbHo, Jlyna noraoulaer 93% cBeta, mamato- 

‘mero Ha Hee oT Comnua. TlostTomy ee HOBEPXHOCTh ABJIAeCTCAH TEMHOLUBETHOK 
H TYCKJION. 

Unterpaibyad potomerpna vlyipi, T. e. H3MepeHHve Oulecka HIM OOMero 
KO.IHUeCTBa CBeTa, OTPaxKeHHOrO OT BCeH BHAHMOH B MOMeHT HaOdwlioeHHA 
nopepxHoctHh JIyHbI, aeT BO3MOXKHOCTH MOJIYYHTb aAOcOJIOTHOe 3HadeHHe 
HHTCHCHBHOCTH JIYHHOrO CBeTa, BbIPaxKeHHOe B 3Be3/,HbIX BeJIHYHHAX. OTOT 
%KE METOM MO3SBOULAET TIOYYHTbh TOCTOBeEPHY!IO KPHBYIO H3MeCHeHHA JIYHHOrO 
cBeTa B 3QBHCHMOCTH OT yria tbasbl HM BeIMUMHY Momyyaemon oT JlyHpI oc- 
BCLILCHHOCTH, BLIPAMKeCHHY!IO B JIOKCAX. 

MuyorounGIecHHbIMH BH3YaJIbHbIMH HaOJIOMeHHFMU = YCTAHOBJICHO, TO 


6neck JIyHbI BO BpeMH MOMMOMyHHA cocTaBAdeT —12? 55. SHaueHve STON xa- 
PaKTePHCTHKH, HaligqeHHoe B mocTeqHee Bpema E. K. Hukonoson [84], c npu- 
MeHeHHeM (boTosIeKTpHYeCcKOH ycTaHOBKH, B (OTOBM3yaJIbHOM CHCTeMe OKa- 
3alocb paBHbimM —12."67. Pororpaduyeckad 3Be3NqHaA BeIMUMHA JlYHbI, ON- 
peleteHHaa mo HaGmogenuam Kunra papuaetca —11” 37. Tlostomy o6nt4- 
HbIii NWoKasaTelb uBeta Qua JlyHpr npHuuMaetca.paBHbim +1."18. Otro yKa- 
3bIBAeT Ha TO, UTO JIVHHad MOBEPXHOCTb B O6teM ceporo Bera. Ona uMeeT 

caOnllt KpaCHOBaTO-XKeJITHIN: WIM KOPH4YHEBATHIH OTTeHOK. 
S3Hauenua Oecka JlyHb B 3Be30HbIX BCIMYHHAX ™(, B 3€4BHCHMOCTH OT 

yria (asbl % MOXKHO MOJYYHTb NO cexyIOuluM (opMyzamM: 
m= —12,"55+0,"024a (Korga —60°=a <0") (4.') 


ms= —12."55-++-0."030% (Korta O°<a<+100°), (4.2) 
BLIBELeHHbBIM Peccenom [85] 23 o6pa6oTKH HM HaOmOTeHuK pada Had.nOa- 


rene. He6o.bliadt aCHMMeTpua, KOTOpad Oyfer HMeTb MOCTpOeHHadA NO 
dbopmyziam (4.1) (pacrymiaa JIyna) u (4.2) (yOprparonlas JlyHa) KpuBas 
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‘ W3MeHeHHA OvlecKa, oOpacnaerca HepaBHOMepHEIM pacnpeqeeHHeM TeMHBIX 
‘TiiTeH MOpeH Ha BOCTOUHOM M 3aagHOu YacTA#x AyHHOrO JMcKa. 

JWI BbIpPaKeHHA B JOKCaX OCBelleHHOCTH OT JIyAbI, BO BpeMA MOHO- 
‘WYHHA, ynorpeOJIneTcH T. H. CBeTOBaHA ayHHas MOCTOAHHaA. ITO ecTb ocBe- 
HICHHOCTb, CO3qaBaeMad JIyYaMH NoHo Jlyupt Ha HOPMavIbHOli K HHM IVIOC- 
KOCTH, OTCTOsIleH oT JIyHbI Ha BeIMYHHY GoMbIOH NOwTyoCH azWIMMCa yHHOH 





. YeHHe CBeTOBOL JIVHH 


op6urEt mp cpeqHeM 


paccTosHuu Semiu or Conia. O6ulee cpenHee 3Ha- 
HH MOCTOHHHOH, BbIBeeHHOe H3 HECKOJIbKHX ompesene- 
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HAH [60], pasHo 0.306 a«wxca. 
CrektpooTometpwyeckoe WH KONOpHMeTpHueCcKOe U3MepeHHA MO3BOVIA- 
OT OMPeLeIATb aIbOefoO pa3sIHuHbIX yYacTKOB MoBepxHocTu JlyHbI B pasviu4- 
HEIX Jlyuax ciekTpa, a TakxKe u3y4aTb UBET MOPOA, NOKPbIBAaIOLUXx JIVHHY10 
MOBEPXHOCTD, T. €. H3YYaTb CBOHCTBA JIYHHBIX coleeeeaae pasHou Mopdo- 
JIOPHYUCCKOH CTPyKTYPHI. 
Tlo muenuio A. B. Xa6axosa [19, 86] uBerHpie oTreHKH Ha MOBepXHOCTH 
‘JIyHbt MoryT ObITb CBxA3aHbI C paciipeyeyeHHemM coeqHHeHHH xXee3sa, Kak 
39TO HaG6womaeTch Ha|Semue. OH MOKa3aJ, YTO MpHMeHeHHe IBeTHOH boro- 
rpadun aer BOS3MO2KHOCTB M3yuaTb paciipemeweHve weera no JlyHe. A. B. 
‘XaOakosw CuuvTaet, 4TO, HapaAay C TEMHbIMM 3eeHOBAaTbIMH Noponamu Ha Jlyne 
JOJDOKHBI ObITb TEMHBIG KPaCHOBATble NATHA HW MOJOCHI. ITH KpacHoBaTBle OT- 
TeHKH, NOBHXMMOMY, ABJIAIOTCA pe3yJIbTAaTOM XHMHUCCKOLO. BHIBETPHBaHHA H 
OKHCJIeCHHA, BCeEACTBHe BhI.eeHuA Ta30B Ip w3sRepxKeHuaAx. B BecbMa Ja- 
JIeKOM Mpowwyom JlyHa, HaBepHoe, HMela OYCHb PaspeKeHHyio aTMocdHepy, 
a TakoKe Ha Hel, BEpOATHO, MOXKHO GObWIO BCTPeTHTb CJIEIbI BOAbI, OMHAKO 
BHOCJICNCTBHH BCe 3TO PaccesaJIOCb H yxKe DZaBHo oTcytcrsyer. Ilo Komopumet- 
PHYeCKUM 4H clleKTpopoToMeTpHyeckHM H3MepeHHAM, pacCCMaTpHBaeMbIM 
C TeOMOrHYeckOH TOUKH 3PeHHA, MOXKHO Cy1HTb TO yOexenuIo A. B, Xa6a- 
KOBa, O CPaBHHTeIbHBIX BO3PaCTaX JIVHHEIX O6pa30BaHul. Wutepecubt MbIC- 
ma A. B. Xa6axopa O MepcneKTHBax MPHMeHeHHS CIeKTPaJIbHOrO aHaJIH3a M10- 
BepxHocTu JIyHbI B CBH3H C ABJICHHAMH JIIOMMHECILEHIMH MHHepaJloB B YJIb- 
TpaHoeTOBbIx syuax. Tlockombxy nopepxHoctp JIyHbl He 3allluiteHa o60- 
AOUKOH aTMOCHephl, JYHHble NMOPOAb! AOJKHbI NOLBepraThcaA HenpepbiBHOMY 
HHTCHCHBHOMY OOJlyUeHHIO YJbTpaduoueroBhimu Jlyuamu. Ho, Tak Kak, WWI 
MHOrMX 3CMHBIX MOpOL XapakTepHo Q.1yopecuupoBaHHe u docdopecrupoBa- 
HHe MO MeHCTBHeM yJIbTpadvosleTOBbIX M KATOJHBIX JyueH, TO TIlaTesbHOe 
| clM4eHHe CNeKTpa CBeTa, OTPaxKaeMoro JIYHHOH MOBEPXHOCTHIO, C TaKHM WIA 
| SeMJIM, MOXKeT LaTb HHTepecHble ZaHHble O CBOlicTBax OPO, ycrumarollyAx 
nmoBepxHoctp JIyHpl. 
Ileppbie BbicKka3bIBaHHa B MOWb3y HCMOMb3OBaHUS! crleKTpomoTomeTpuye- 
CKHX Ha6sioJeHHi JWId. u3y4eHHA MyHHOM MoBepxHocTu npHHaWWiexkaT ®. ®, 
Ilerpymescxomy [24, 87]. On xe noctpou cnemmanbHbrit clleKTpooTomMeTp 
WJiA Takux ween [88] Ho, BewencTBue HeOJaronpHATHBIX Dt HayyHEIX HC- 
CeOBaHHk o6cTosTespere TOMO BPeMeHH, He CMOF BbITIOJIHHTb CBOHX Ha- 
MepeHHH. | | 
B jalbHeklem,. OMbITb! H3MepeHHA UBeTa JIYHHbIX TeTaneh Onlin npoBe- 
JIeHbI PAXOM aBTOPOB, HO BOMpOc O CTeM@HH ILBeETHOCTH OTIe@JIbHbIX YUaCTKOB 
_JIYHHOH MoBepXHOCTH JO CHX Top He pellleH OKOHUaTeIbHO. Pa3Hbie aBTopsl 
MPHXOART K pa3HbIM MPOTMBOMOJIOKHLIM 3akIOYeHHAM. OHH CUHTAIOT, 4TO 
_PasvIHYHA OKPaCKH Ha JIYHHOM THCKe O4eHb MA@JIBI; Apyrve NpHxoAsT K yOex- 
" J@HHIO, UTO OHH JOBOVIbHO 3HaUMTeIbHH. 
Tax, Hanpumep, I, A. Tuxos [89,90] Halen dhororpaduyeckum cio- 
co6OM, YTO ILBeETHOCTb OTICJIbHbIX TOUeCK JIYHHOM MOBePXHOCTH B CIeKTPaJb- 
HOH UIlKasle: exuT oT; K2 no MO. Boaburyto pasHuny (or F8 no KI) B 
useTax JyHHEIX JeTaeh noryyua H. Il. Bapa6autes [91], ha ocHopanuu cBOux 
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OFS a a eS 
bororpauk, CHATBIX Yepe3 cpeTodusbTpbl. Ita pa6oTa Oblia BHIMOAHeHA 
/Ha OU¥eHb BbICOKOM—NO TeXHHKe ~—yPOBHe. 

B MpoTHBONOVIOXKHOCTh ITOMY TI. H. Pagosa [80, 92], npousseaa 00- 
IUMpHble KOJIOpPHMeTpHueckHe HaOJIOMeHHA, pHa K 3aKMIOUeHHIO, ITO Ha 
nopepxHocTu JlyHbl HeT ACHO BbIP@XKeHHBIX LBETOBbIX KOHTPacTOB. B wact- 
HOCTH, 110 BH3YaJIbHbIM HaOJIOJeHHAM Ji. H. Pagnosot [92] nomyyaetca, 4Td 
CHEKTPaJIbHbIH KaCC Pa3HbIX JIYHHbIX o6pasoBaHH KO.leOJleTCA B Npewesax 
or GO 20 G5. Ee dororpaduyeckne Ha6smoqeHHA [80] maror yuara3zon oT F9 
no G7. To pesyabtatam JI. H. Pamsopoli MaTepHKH 4YTb KpacHee, 4eM 
MOpA, B TO BpeMA Kak HaGJOeHHA H. 1. Bapa6amena noKa3biBatoT Ooviee 
3eJleHOBAaTbIli OTTeHOK MATePHKOB MO CpaBHeHHiO C MOPAMH. — 

Ha ocHose oTosJIeKTPHYeCKHX HaOsIOMeHAM HeCKOJIbKUX JIYHHBIX OOb- 
extos Bp Aéactymannu A. B. MapKos (75, 93] ycraHoBHl, UTO WHala30H lBeT- 
‘Hoctu Ha JlyHe 67mKe BCero COOTBETCTBYeT AMaNa3oHy M0 cbotorpapuyeckomy 
npomepy H. I]. Bapabatiesa u B CHeKTpaJIbHOH WKasle JIeKUT B Mpewedax 
F9—K2. | | 

Haxouen, dotorpadun JlyHpi, momryyeHHble B TMocTeqHee BPeMA H. IT. 
Bapadauiesp, A. T. Uekupyou x WU. K. Kosasem [94] B XapbkKoBe, “epes 
cBeTOHbTph! (Ha WBeTHOH WieHKe), MoKa3asiu, YTO Ha JIYHHOM MOBepXHO- 
CTH BCTpeyaloTCA caMble pa3sHooOpa3Hble OTTCHKH, OXBaTbIBAaIOUve pa3n4- 
“bie OOslacTH ChekTpa. STO MOATBepKAaeT pe3sy/IbTAaTbl onpemeseHHi iBe- 
top Ha JlyHe, CieaHHbIxX paHbllle H. II. Bapa6amessm [91], T. A. Tuxo- 
BEiM [90] u A. B. Mapxospmm [75, 93]. 

Ilo mueuuto H. 1. Bapa6amesa ({13], crp. 311, [94]), Hamwune BecbMa 
pasHooOpa3HbIX OTTEHKOB Ha JIYHHOM MOBeEPXHOCTH PeaJIbHO, HO OH CUHTaeT 
HeEOOXOMHMBIM TWlaTesbHOe KOJIMYeCTBeHHOe H3MepeHHe UBeTa BO MHOPHX 
o6macrax JIVHbI C WebiO OKOHYATeJIbHOTO YCTaHOBJeHHA HHTeHCHBHOCTH 
IBeETOB, UTO HCKIOUMTEIbHO BAXKHO JIA PellleHHA 3afay KOCMOTOHHH [94]. 

H. H. Cprruncxan u B. B.. ILaponos [83], Hao6opot, omMpaxach Ha Ha6- 
6monenua JI. H. Pannosont [80, 92], cuutatoT ycTaHOBJIeHHbIM, UTO IBETOBBIC 
pa3IH4HA Ha JIYHHOM JHCKe HHYTOXKAHBI. 3 

Takum o6pa30M, MomyuaeTca MpoTuBopeyHe, KOTOPOCe TIO B. B. Ilapo- 
Hopy ([13], crp. 302, [95]) oObxcHAeTCA TeM, 4TO OWHOKUH J060rO0 H3MepH-. 
TeIbHOrO Mpotiecca BCera MpeyBesIHIMBaOT MOTyYaeMble PasIM4HA IWBeTa. 
Sro MpoucxoxHT NOTOMY, YTO K HCTHHHOH AMCMepCHH UBeTOBHIX SKBHBAJICH- 
TOR MOOaBAIOTCA cyUaliHbIe NorpellinocTH Ha6tofeHua. Kpome Toro, 
OWHOKH LOJKHbI HakOMIATEcA OarofapA HETOUHOMY OTOAKAeCCTBICHHIO HK 
COBMeLICHHIO H3MePHeMEIX jeTaJieli IPH MOBTOPHEIX HaOmMOJeHHAX, B CAyuae 
yero PasIHIHA B ambOeO H3MeEPHeEMEIX MeTaeH MatwoT AOMHbIe PasMMHA B 
usetax. Ha ocuope 3Toro o6bacuenua B. B. Wlapoxos cautaer, uTo Auctep- 
CHA UBeTOB Ha JIVHHOM NOBepXHOCTH MpeyBeM4eHa, a He NPeyMeHbUleHa Ma- 
xe y JI. H. Pannosoit [92], npuMenapilew MeTor TIpAMOW BU3YaJIbHOW KOVIO- 
PuUMeTPHH. 

KoslopumMerpiueckuMi HCCIeOBAHHAMH JYHHOH TOBePpXHOCTH 3aHHMa- 
nucp Take B. I. Pecenkos [96], Kunex (97], Bunpsnur u Lleitnep [98], 
Mure u 3eerept [99] u mpyrue. PaccmoTpenve Bcero CyllecTByIollero Hao- 
quOlaTelbHoro MaTepvasia, TO HallleMy MHEHHIO, 3aCcTaBJIAeT CKJIOHHTBCA B 
cTOPOHY yOexKMeCHUA B HaIMUHH SHAUUTEIbHBIX I[BeTHBIX OTTCHKOB Ha MOBeEpX- 
wocTH JIVHbI, OMHaKO HeOOXOMHMO MPH3HaTb 6oulbpllce 3HaveHve ad bHenWIHx 
NIPeWH3HOHHDIX KOJIOPHMeTPHYECKHX H3MePeHHH AIA OKOHYATeMbHOTO pellleHHA 
39TOrO BOTIpOca. 

C 970i WelbiO HaM TipescraBaaeTcA OWCHb MHTePeCHbIM IMIPOM3BECTH 
cheKTposeKTpOoTOMeTpHyecKHe H3MepeHHA PxHIa AVHHbIX o6bektos. [lo- 
No6HbIe Ha6sJIOAeHHA Mbl HAMePeHbI OPraHW30BaTb B OyYMVIUeM, HCHOb3yA B 
KayecTBe HCcMeprupylolleH CHCTeMbl MOHOXpOMaTOP, a uHAWKaTOpa—MorTo- 
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Ab; HBTAlOnIeH ONTHKOK MOXKeT CAYRATH MOCTATOWHO IVIMH- 
, , waiomu Goxpuioe u306pamKenne JIyHW C MeCAKHMH 
KeTANAMEM, KOTOPHE erKO MOAXHO GyMeT NOMECTHTS Ha Lie MOHOXpOMaTOpa. 
- Hexorgpuie wa6mogatean [91, 92, 98, 100] zeanH onvTH cpaBHeHHA 
NOMYICHHEIX. HMB OBLIX OTTEHKOS JIVHHEIX O6pasoBaHH C TaKOBLIMH AA 
-3@MHBIX TOPHEIX NOPOL HW MbTaHCh OMpeseIHTh — H3 KaKHX HOpO COCTORT 
JyHHaA MoBepxH oe ooo oF Som 7 | 
-” Tlo, H. Th. Bapa6amesy [91] cserante o6nacTra JIyHE! HMeIOT UpeT, HaH- 
Gonee ONH3KO NOAXOMAMIMA K WBeTY IHH HW MecuaHbIx NOpod, a WBeT TeEMHBIX 
oOpasopaHAl oveith OH3OK K UBeTY TeMHHIX BYJIKaHHYECKHX J1aB. Ilo JI. H. 
~ Pannosoir [92], v3 /HcceMOBaHHbIX elO 3EMHBIX TOPpHEIX Mopod, kK JlyHe OnmxKe 
BCerO MONXONAT aNanNT c MOmWHOTeHOM, Cepa H OTUAaCTH _ KpynHosepHHcTHi 
cuenur. H. A. Byaumnosa {100}, TipHMCHHB YNOMAHYTHH BbIHIe CTaTHCTHYe- 
--cexuit Metog [83], mponeta cpapHeHHe Mexay CoOol UBeTOB 3€MHBIX FOPHBIX 
NOpO H JYHHEIX |OObeKTOB H MpPHIlla K 3aKJIOUEHHIO, TO JlyHa ropa3y0 
ojlee OMHOUBeTHa, GEM Kakan-NHOO H3 H3VYCHHBIX e10 Tpylil 3eEMHbIX rOpHbIxX 
nopon. Hanmenpuei gucnepcuei useta, no H. A. Bynuukosoi, oT.1HuaeTcr 
rpyntia OCHOBHBIX HM YJIbTpaOCHOBHHIX MaIMAaTHYeCKHX MOPOL. 3ITo o6ctTos- 
TejbcTBo naso nopog H. H. Crrrunckon [101] npusnaTb BO3MOXKHBIM HaHiHe 
‘Ha JlyHe Taxoro pola nopod. ee i 
| Vimeiotcs uw ypyrve BbICKa3biBaHHA O BOSMOXKHOM COCTAaBe JIYHHOH KOpHI, 
OCHOBaHHbIe Ha OMeTPHYeCKHX (KaK MbI y2Xe BUCH BbILIe) H KOJOPH-- 
“‘MeTPHUeCKHX HaGIONeHHAX, HO HaO CKa3aTb, 4YTO 3AKOHHOCTb TaKHX CyK- 
yeHuh moka elie) ABIAeTCH HpeAMeTOM JIHCKYCCHH. 
Hleno 8 TOM, BCAKHe CyKeHHA O MeTporpatuyeckoM cocTaBe JIYHHOH 
JIOBEPXHOCTH OCHOBbIBAIOTCA Ha NPeANOJIOKEHHH, YTO BeEPXHHe CON JIVHHOH 
KOPbI COCTABIAIOTCA H3 OOHAXKeHHEIX CBEXKHX POPHEIX Mopon. A HeKoTOpbie 
‘ABTOPHI, Kak HanpHMep, H. H. Cerraucxas u B. B. Iapouos [83], Bpickasanu 
‘MHeHHe, 4TO NOBEPXHOCTb KOPeHHBIX FOPHbIX MOPOA, BCMEACTBHe Pa3HbIx MpH- 
HH, He MOrla COXpaHHTbCA B HeH3MeHHOM Bue MO HacTOMMero BpeMeHH. 
'STu aBTOphl Mpeqnoraraior, 4TO JIYHHaA MOBepXHOCTh JOJOKHAa OBITb MOKpH- 
| Ta MOBePXHOCTHOM MeHKOH KaKHX-TO MepepaOoTaHHBIX NPOAYKTOB, oMmpere- 
AIAIOWHX HAa6MOLaeMylO HAMM APKOCTS HW OKPAaCKy JIYHHBIX OO6pasoBaHHH. 
| A. B. Mapxos [102] cunraer, uro nocKkobKy HMelOTCA OobilIwe pacxox- — 
JeHHA MeXKAY pa3HIMH ONpeweeHHAMH UBeTa OMHHX H TeX Ke OObeEKTOB 
JIyHbl H KpoMe Toro, Tak Kak axe caMbIM SOobiion, nowyaeHHEi uz Hab- 
- JUOeHHH, WHana30H ‘pa3IH4HH WBeTOB JIYHHBIX WeTaseh [75, 91] noKa3prBaeT, — 
“YTO JIYHHAA NOBeEPXHOCTb, MO cpaBHeHHIO C 3€MHOH, OONaaeT 3HAYHTCJIbHO © 
‘MeHbINeH WBeETHOCTbIO, HCNOIb3O0BaHHe IBeETHBIX XApaKTePHCTHK JIA pactio3- 
‘HaBaHHa JIYHHEIX [Nopoy B HacTonmee BpeMA Mao Nomxogamie. Hano, ofHa- 
_ KO, comacutpca ¢ A. B. Mapxosbim B Bompoce 0 HeOOxOAMMOCTH MpotouKe- 
| “HHA pelM3sHoOHHOH kKonopuMeTpuH Jerateh JlyHpt. | | 3 
7 OueHb MHorde B ewe W3YUCHUA MpHPOALI H HCTOPHH JlyHHOTO pembe*a 
oe ylaet 3AHMCTBOB@HHHIA H3 reoorHv MoOpolornyecKkHH MeTO/. Xopoulee CBu- 
JICTENbCTBO CHPAaBELIHBOCTH STOTO yTBePXKMeHHA COMePARHTCA B KHHTEe A. B. 
Xa6axosa [19], rage npHBeqeHEI BecbMa . HHTeEPeCHBle Pe3yIbTATH, KOTOPbIe 
“MEI yxKe 3aTPOHYHH H MOmpoOGHee paccMOTPHM HWKe. = 
Jina onpeneneHusa KommuetrBa TelioBol paqvauuH, Haywaemon qyHuott 
‘TOBEPXHOCTbIO, NPHMeHAIOTCA PaMHOMeTPHYECKHe TIpHOOpbI: TepMOIEMEHTET, 
S6ONOMeTPLI H paskwoMeTpH. C MOMOUIbIO HaGJHOMeHHH, NONYYCHHBIX STHMH 
_ TipH6opaMH MoxKHO TAak%Ke CyAHTb O TEMOMPOBOAHOCTH HOPOA, M3 KOTOPBIX 
- OCTOHT JIyHHaad fonepxHocTb. YcrpolicTBa PaaHOMeTPHYECKHX TIpHOOPOB H 
<CnmOCcOOb! HX HIPHMeHeHHA La H3yyeHHA HeOeCHEIX Ted (p gactHocTu H JIyHet) 
 onucaHnt B pa6otax M. C. 3enpuep #)/A. B. Mapxosa - ((52}, ra. XXVI) # 
H. 1. Bapa6amesa [8]. | | | | 
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ee CT EE ere, 


Honycxas, uro JlyHa mpencTaBseT co6oi a6comoTHO YepHoe Tes, 
MOXKHO C HPHMeCHeCHHeEM YYBCTBHTeJIbHOTO TeEPMOSJIEMCHTa, MOMeLIeHHOTO B 
dbokyce TelecKkona, ONpeAeHTb TeMNepaTypy JyHHbIX oObeKTOB. AMenuo ta- 
KHM M€TOJOM ObIIO YCTAHOBJICHO, YTO TeMIepaTypa JIVYHHOM MOBepxXHOCTH Me- 
HAeTCH, B cpeqHem Ha 280° or nowHOAyHHa (390—400°K) azo HoBouyHuA 
(110° — 120°K). 

Ege Oolee peskoe, B CMbICHe CKOpOCcTH, KOe6aHHe TeMMepaTypbl JYH- 
HOH NOBeEPXHOCTH HaGwOLaeTcA BO BpeMA 3aTMeHUM. Tak, HanpHMep, u3Me- 
pad MHpakpacHoe U3/ly4eHHe JYHbI C MOMOL[bIO pakHOMeTpa BO BDeMH 
NOJIHBIX JIYHHbIX 3aTMeEHHH B 1927 w 1939 rr., Merur u Huxonscon [103] 
HallJId, UTO MaKCHMaJIbHoe Mawenne TEMI€paTyPbl 34 O4Y€Hb KOPOTKOe BNeMA 
OT He3aTeCMHeHHOW TO Nowy3saTeMHeHHOl JlyHbI, cocraBaseT mpuMepHo 200°. 
Ilanenue remnepatyppt B 1927 r. B TegeHHe TOAbKO OHOFO yaca, COCTAaB- 
sH10 150°, | 

Takoe Opicrpoe w3MeHeHve TeMMepaTypbt CBHJETeEJIBCTBYeT O TOM, UTO- 
TCNJONPOBOAHOCTh HaPYKHbIX CJIOCB JIYHHOH NOBepXHOCTH AOJDKHa  ObITB 
OY€Hb HH3KOH. STO elle pa3 yKa3bIBaeT Ha oO6HapyxenHyro H. II. Bapaéa- 
IN€BbIM H APYrHMH COBETCKHMH YYeHbIMH CHAbHYIO MOPHCTOCTb JYHHO! n0- 
BePXHOCTH. 

JlyHa 20KHa ObITh NOKpbITa MaTepvasiaMn Bpowe BYKaHwyecKOoro men- 
‘la HW N€M3bI, HO HH B KO€M CJIy¥Yae—MacCHBHBIMH TOPHbIMH NOpowaMu, Kak 
HanpHMep rpaHuTomM, Oa3abtom u T. A. Tlopepxuocrupie cron JIyHbI, BeposarT- 
HO, M€CTAMH Pa3MCbYCHbI LO MbWIeEBOrO COCTOAHHA, BCeMCTBHeE Yero Mepe- 
ata Tema MPOH3BOAMTCA MYTeM W3JIyUeHHA Yepes MpOMeKyTKH MexXy 4a- 
CTHUaMM, a He NyTeM TetonmpoBoyuoctu. Tlostomy Bepxune cow JtyHHOL 
MOBEPXHOCTH OCTbIBaIOT OYeHb OBICTPO, B TO BPeMA Kak HEHKeTexKalllue cou 
XOPOUIO COXPaHALOT TeIIO. 

MakThl, CBUAETEIBCTBYIOLIMe O TOM, 4TO JlyHa u3JlyuaeT KaK a6cownoT- 
HO 4epHoe TeJlO, ObWIH KOHCTaTHpOBaHbl TakKxKe A weaweM [104] na na6- 
NOMCHHAX Haj, TeMJIOBbIM H3JIYYeHHeM JIVHHOM moBepxHocrTH. 

Onpenetenue Temnepatyppr JIYHHOK MOBepXHOCTH BO3MO2KHO TakKe HC- 
CICHOBAHHeM pawMonsyyenna Jlyupi. Teoperwuecku, cyllecTBOBaHue TaKoro: 
H3ATYACHHA BIMOJHE OMYCTHMO, Tak Kak, HECMOTpaH Ha To, 4uTo JlyHa npen- 
CTaBAAeT cOOOH xovlonHOe H€CAaMOCECTAUIeeCH TeJIO, OHA BCe %Ke nMorsqouraer 
CTOBKO COJIHEYHBIX JIYYeH, ITO KpoMe HHpakpacuoro u3/1y4ueHHA HeKOTOpOoe 
KOMHYCCTBO SHEPrHH WOJIKHO MOyuaTbCaA UB OOMACTH KOPOTKHX PaRHOBOWH. 

/leictautembuo, B 1946 r. Jlalix u Bepuurep [105] o6napyxuan cpouma 
HaOMORCHHAMH HaJM4He TenVIOBOrO PadqHou3yyeuua JlyHp Ha Bowne 1.25 cm. 
HemuHoro m03%ke 3TH pesybTaTbr MOHOCTBIO OBLTH NOATBeEPKIEHbI ahHavloruy- 
HbIMH HaOoyeHHaMu Tlugauurrona u Munuera [106] Ha Tow xe Bowne. 

OnHaKO, NpeacTaBaser oueHb GOTbUIOL MHTepec TOT YAMBUTeJIbHbIM PaKkrT, 
4TO OOHAPYKUBAETCH 3HAINTeEMbHOe pacxoxKenHHe MeXKHLY pe3yAbTaTaMu H3- 
MepeHHH TemMepatyppi JlyHpt onTH4ecKuMN MH PaqMOTeXHMYeCKHMU MeTONAaMA. 
Temnepatypa JlyHbl, onpenenenHaa m0 ee TEMJIOBOMY PaHOu3yueHHIO, 3a 
JIYHHBI€ CYTKH MeHseTCA IpuMepHo oT 300°K oKono nomHomyHua no 200°K 
OKONO HOBOJIYHUA, TOra, KaAK aHaJOrHuHbIi Wuama3ou jin HHdpakpacworo: 
HSAYYCHHA, KAK YK YNOMHHAIOCb, OKa3aJICA TOPasqo Sowee WHPOKHM., 

Kpome Toro, HMeeTCa pacxoxenHe TeMIepaTypHbIX LMKAOB HHO (ba3e 
Jlynpr. MakcuMaJbHas TeMMmepatypa B 2aHHOM Mecre JlyHbl, onpenenennan 
TO paHOM3JlyyeHHlo (B OTJIMYHeE OT TeMIlepaTypbl, MOAyueHHO mo Habu10- 
eHHAM HH(pakpacHblx JlyyeH), HacTymaer He Torga, Korga Connie Haxo- 
AMTCA BbIWe BCerO Had LYHHbIM TOPH3OHTOM, a CIIYCTA mpH6mH3uTeMbHO 3.5. 
‘S€MHBIX CyTOK. Tak Ke 3aMa3QbIBaeT M HAaCTyMMeHHe MHHUMaJIbHO Temmepa- 
TYPbl BO BP€MA HOBOJYHHT MO ONpeneleHHAM paMOusulyyeHHA. 
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Takoe pacxoxkeHve B OMpeeveHHAX JYHHOH TeMMepaTypbl, BbINOMHeH- 
HBX 10 JBYM Ppa3HHIM MeTOLaM, OObACHAIOT TeM, YTO ONTHYECKHH MeTON H3- 
‘MepeHHH faeT TeMiepaTypy CaMOH NoBepXHOCTH JIyHH, a paqHou3si1y4eHHe 
Ha BomHe 1.25 cM, WIA KOTOPOrO JTYHHad NOBepXHOCTb MOXKer ObITb YaCTHIHO 
ipo3spayuHoH, vexoat 43 HEKOTOPOH IvIyOHHbI HW, CJleMOBaTeIbHO, XapakrTepH- 
3yeT TeMlepaTypy HHKHHX CJIOCB MOBEPXHOCTH. Ho, ecm BepxXHve C/OH JIYH- 
HOH MOBepXHOCTH oG6s1aaioT 3AMCTHOM TeIWIOeCMKOCTbIO, TO H3MeCHEHHe TeMIIe- 
‘paTypbl BHYTPCHHHX COCB MOJKHO OTCTABaTb OT H3MeHeHHH TeMIepatTypbi 
NOBeEpXHOCTH. | | 7 : she | 

Mo nonzcueram| IIuazguurrona wn Munuera pagvousnysenne JiyHpr aa 
‘pouHe 1.25 cM MpHxonMT K HaM OT cuIOM, Tviy6HHa KOTOporo.paBHa 40 cM. 
Boo6ule, vem Ooblile AJIMHa BOJIHBI pawHouslyaeHua, OT TeM Ooslee ruty- 
60KHX cHOoeB LOJOKHO mpHTTH ono. IlosToMy MpeqnodaraiwT, uTO paHou3- 
styyenne JIyHbI Ha BOJIHe OKOJIO 3 CM COBepIeHHO He JOJDKHO ObITb 3aBHCHMO 
oT ee (tbasbl HM TeMMepaTypa JyHHOH NOBepXHOCTH, OMpene#eHHaA md H3VIy- 
YeHHIO C STO WVIMHOH BOJIHEI, OyeT OMHHAKOBA BO BCeX (basax. 


OpHrvvasbHbIM HK MHOrooOelaiolwHM CpeJCTBOM H3y4eHHA TIPHpOAbI JIYH- 

HOH NOBepXHOCTH, MOBHAMMOMY, OyeT ABJIATbCH HOBeHWIMA MeTOA—paHo- 
giokanua. Bonpoc ¢ BO3MOXKHOCTH HaGJIONeHHA PaHOCHTHaJIOB, MOCJIAHHBIX 

‘¢ Semi HW OTpaxKeHHEIX oT JIyHBI, YTO MOTO MOCJY2KUTb WIA H3MepeHHA pac- 
cCTOAHHA OT 3emiu no JIyHbI, paccMaTpuBaJICA BUepBble COBETCKHMH YUCHbIMK 

JI. UW. Mannenpurramom wu H. JI. Tananexcu eme Bp 1928 r. OgHaKo, OTHOCH- 
TCIbHO HH3KHH yDOBeCHb paMOTeXHHKH TOO BpeMeHH He NO3BOAA OCylie- 
cTBJleHud Takoro onbita. B 1942—1944 rr. B cBi3H Cc pa3sBHTHeM pasMOOKa- 
WHOHHOH TeXHHKH, jakanemuKn JI. MW. Mannenpuiram u H. J. Ilananexcu 
BHOBb BepHY.IMCb K) 3TOH Hee UW MPHIL K 3AKIOUeHHIO, YTO paqnouoKanust 
¢ JlyHpt BiosHe BO3MOxKHA [107]. | 


Bowbuioh mo6eqoKw pakvomOKalHOHHOH ACTPOHOMHKM SAEHJIOCb OCYIMecT- 
BleHHe Hew COBeTCKMX yueHbIX—nocblika Ha JlyHy HM NomyyeHve OT Hee 
OTPaxKeHHOTO paWOCHTHadla. OTOT SKCMepHMeHT Obl BbINOHeEH B Hayase 
1946 r., Korga, HeJaBHCHMO HW MOUTH OHOBPeMeHHO, BeHTePCKHMH YUeHbIMH 
“BO raiaBe c npod. Baem [108] u amepHkKaHCKHMH CJIy2KawiMMH, BOCK CBA3H 
[109] 6n110 nomyyeHo 9xo or JlynHp. Bnocaenactsun (1947 r.) oTpaxkeHHe OT 
Jlynpt 6bI0 MpHHATO Takxe B Apcrpaaun [110]. 

Takum o6pa30M, B HacTOsllee BpeMA yxXe MpeooOeHbl TPyAHOCTH Mo- 
CbIWIKH HMIMYJIbCOB paHOM3JIy4eHHA Ha JlyHy wu Ha6miojeHHaA UX OTPaxKeHHH. 
OnpeyeneHHoe 3THM MeTOROM paccTosHHe oT SemaH Jo JIyHEY HaxXOZUTCA B 
XOpOWeM” cormacwH c OMpezeeHHAMU, CeaHHbIMH aCTPOHOMHYeCKHME 
(TDHTOHOMeTpH4ecKHMH) MeTOLaMH. ae | | 

Xora palvonokallua MoKa elite He Lalla MPHHUMMNMAIbHO HOBbIX Hay4HbIX 
pesybTaTOB O JlyHe, BCe 2Ke ACHO BbIPHCOBbIBAIOTCH 6oraTHle BO3MOKHOCTHA 
-9Toro MeTOLa B Tele H3y4eHHA NPMPOALI JIYHHOW MOBepXHOCTH. Tak, HalipH- 
Mep, BIOJIHe BO3MOKHO, ITO XapakTep OTPaKeHHA OT JIyHb! pawqvocurHaios, 
Kak ykasbipaer V1'C. Ulknoscxni [111], B Hemamexom Oy/yillem MO3BONUT 
- O6HapyKuTD JyHHy!O aTMocdepy, eCIH OHA Nake B MUNIMApPA pas dolee 
paspexeHa, eM 3eMHada. IIo coo6paxenusm A. B. Mapxozsa [112], npume- 
HeHHeM MeTOa PaHOMOKalMH MOXKHO PaccyHTbIBAaTb Ha MOMYAeCHHe BEHYHHDI 
BLITAHYTOCTH Tella JIyHbI Tio HalpaBeHHIO K Semule. MTpemnonaratwrcr u 
Ipyrve BOSMOXKHOCTH NPHMeHeHHA paNMoOKalHH K JlyHe, Kak, HampHMep, 
usyueHHe ee pesbetda (B YaCTHOCTH, H3MepeHHe r1yOuH JIYHHBIX KpaTepoB 
'W-Mopell), ocle OCYINeECTBICHHA KOTOPbIX; HECOMHEHHO, STOT MeTOR CTaHeT 
MOLHEIM OpyMHeM ‘Wid (busH4eCKOrO MCCIELOBAaHHA JYHHOH NOBepXHOCTH. 


OnucaHve paguorexHuyeckux NpHOopos, a TaK*Ke MeTOLbI WH pesyJIbTa- 
ThI PaMOaCTPOHOMHYeCKHX HCCeqOBaHHH HeOeCHbIX Tel, B TOM 4HCHe H 
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JIaHHHe O pakvOHCcleqOBaHHAX JIYHBI, MpHBeseHbI B KHHre Bb. Jlopenia uw 
UK, Kaerra [113]. | | 

Mbt paccmorpesmm Bce OCHOBHBIe MeTOAbI, IPHMCHAeMbIe K HCC/1eAOBaHHIO 
AYHHOH MOBePXHOCTH, H PlaBHbIe pe3ybTATh, NOYUYeHHbIe C MOMOLIbIO 3THX 
‘MeTOJOB. 

B 3aks0"eHHe HEOOXOAHMO OTMETHTD, YTO HaKOMWIeHHe BCeECTOPOHHe mpo- 
BepeHHHIX akTOB, OCBelalowHx PUsHyeCKylO MpHpoAy MH reHe3Hc JyHHOH 
TIOBEPXHOCTH, BO3MOXKHO JIMIUIb B TOM CJIyuae, ecu OyAeT NPOH3BEZeHO KOM- 
TIeKCHoe HCCyleqOBaHve NMOCIeqHeH BCeMH CYIIECTBYIOLIMMH MeTOXaMH, a 
“He CHCT€MaTHYECKHM IIPHMeHeHHeEM TOVIbKO OJHOFO KaKOrO-HHOyAb MeTOAA. 

Tlostomy, B asibHeHeM C/lelyeT MpHJIOKUTh CTapaHAA K HCCeOBAaHAIO 
“ORHHX WH Tex Ke oGacteli nopepxHocTu JlyHbl OMHOBPeMeHHBIM, Mapasiesb- 
HbIM HCIOIb3O0BaHHeM eCJIH He BCeX, TO XOTA Obl HECKOJIDKHX H3 BbILepac- 
“eCMOTPCHHBIX MEeTOOB. | 
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NONAPHMETPHA JIYHHOP! NlOBEPXHOCTH 


—6~§ (5. Hexoropue cHeneuHa us TeOpHH nonapesann cseta, OTPAReUHOTO . xz 
_ fipesoMseHHoro Ha rpaHAne AByXx cpey 





 MopMyau peers. Kax H3BeCTHO m3 ontHKH [114, 115, 116]. 
NIpH Mepexoye cBeTa Yepe3 MOBEPXHOCTh PA3TE1a ORTHYECKH PaSHHIX Cpe, . 
MICKTPOMAlHUTHAN /TCOPMA HaKMARbBaeyT NO ABA TpaHwuwHKx YCJOBHA Ha BexK-- 
‘TOP aaekTpHyeckod) HanpaxeHHocTH E 4 cag3aHHDlit C HHM BeKTOp MarHHT- 
HOH Hanps2xKeHH H. Wmenno,. no Tpe6oBaHHlo 9TOH TeOpHu, yCNoBAA Ha: 
Ld gowep ABYX H9 eKTPHKOB TaKOBLI, UTO TaHreHWHaJIbHbe M10 OTHOLIeHHIO - 

K HOorpannyHok OBePXHOCTH COCTaBJIAIONe 3THX BeEKTOPOB paBHEI MexKAy 
co6oH, a HOPMaJIbHNe COCTaB/IAIOUIHe OTHOCATCH K COOTBeTCTBYIOLIHM 3Ha- 
YeHHAM AHIJICKTPHIeECKOH NMOCTOAHHOH € (HTH MarHHTHOR MpOHHIaeMOcTH: 
}) o6paTHo nponopuHoHadbHo. 


C MOMOULbIO STHX PPAaHHUHbIX YCJIOBHH MOKHO paccautaTp npoxox 7eHnHe- 
TWIOCKOH BOJIHEI 4epes NOBePXHOCTH pasqena AByx cpex. B o6nrem Shes 
nolwpasyMeBaeTcs, UTO NawaloUlHH Ha NOBePXHOCTb CBeT—eCTeCTBeEHHHA, T. 
-OH MpencTaBneT COOOH COBOKYNHOCTb CBCTOBHIX BOVIH CO BCeMH BO3MOMKHBIMH 

| HalpaBJieHHAMH KOvIeOaHHH, CyIeCTBYIOWIHMH OJHOBPeMeHHO, HH OnICTpoO- 
H Oeciops0UHO cMenaioIuMH mpyr zpyra. Ho, B cooTBercTBHH C 3aKOH@MH, 

. ONTHKH, BCera BO3MOXKHO pa3zsioxKeHHe QICKTPHYeCKOTO H M@FHHTHOTO BeK- 
TOPOB Ha Be Cilaralollve, HalpaBJeHHble B MIOCKOCTH MaweHHA MH MepreH- 

- QuKyapHo K Heh, [lostomy, paccMorpeHHe oOulei — 3aauH MOXKHO CBeCTH’ 
K PaCCMOTPeHHIO DBYX YaCcTHBIX cayyaes: 1) aleKTpHUeCKHE BEKTOP JI@XKHT B 
MJIOCKOCTH NageHHH (a, cTaio ObITb, MaATHHTHHH NepnenaHKyApeH K Heli) 
wf 2) SmeKTpHYecKHH BeKTOP HED CH AMRY ADEE K MJIOCKOCTH NaweHHA (a: 
MarHHTHbI JIeKHT B Heft). 

Toqaprsroulee UHCAO MpOABJICHHH CBeTOBbIX BOVIH, ‘C TOUKH spenna oe 

gHuecKoro WeHCTBAS CBeTa, ONpelesAeTCH BeEKTOPOM 93JIeEKTPH4YeCKOH Hanps-- 
. © xxeHHocTH E. Tloastomy, cBeTOBbie KOme6aHHA OTOXKWECTBIAIOT C KOeOaHHAMH 
_ gjlexTpHueckoro BeKTOpa. Koae6anua MarHuTHoro BekTopa H Hepa3pBIBHO: 
CBA3AHEI C KONeGaHHAMH 37leKTpH4ecKoro BexTopa E, HO B 9/1eKTPOMarHHT- F 
“goh BomHe OHH OG6bT4HO HE NPOABAAIOTCH, BCMeEACTBHeE 4ero, TOBOPA O KO-. 
aeGannax B CBeTOBOH BOHe, TO] HHMH BCerla Honpanyecu stor KoeOaHHA 
SIEKTPHUeCKOrO BEKTOPA E. | 

EcrecrseHHbi CBeT xapakrepusyercs HeynopAOVeHHOCTHIO HafipaBJie-_ 
wal xoneOanni. Alyy Takoro cBeTa COBePweHHO CHMMeTPHUCH N10 OTHOLIe-. 
HMO K caMomy ce6e. Ho cyuiecrByioT H TAKHE CBeTOBHIe BOVIHbI, KOTOPHE 
HMeIOT BIOHE Yi DTIOYVCHHEIE HanpaBseHua KONeOaHnH. Ecan KouleOaHunt 
JIPOHCXOAAT B ODHOM e/IHHCTBCHHOM HalipaBJeHHH, TOra FroOBOPAT, YTO. 
CBeT NpAMOHHeEHHO— HK NOCKO—MO/IAPH3OBaH, TIPHYEM TVIOCKOCTbIO TO - 





4 


















Ad: NG RR REND ali. nite: 
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JIAPH3aAWHH MPHHATO Ha3blBaTb TVIOCKOCTb, MePpMeHTHKYyJIAPHY!O TOH M10CKC- 
CTH, B KOTOPOHM KOJleOeTCA SJIEKTPHYeCKHH BeKTOP; HHave TOBOPA, MOCKOCTb 
‘TMOUAPH3aWMH e€CTb MJIOCKOCTb KOJleGaHHi MArHHTHOTO BeKTOpa. 
I]1ocko-noJIApH30BaHHbIH CBeT Ha3bIBaeTCH MOVIHOCTbIO MOJAPH30BaH- 
HbIM. Ho uHorga OblBaeT, YTO OHO M3 HallpaBeHul KOJeOaHHi 21eKTpH4e- 
-CKOFO BeKTOPa ABIAeTCH MPCHMYINeCCTBeEHHbIM, HO He- HCKJIIOUHTeJIbHbIM. O Ta- 
KOM CBeTe FOBOPAT, YTO OH YACTHYHO NOAPH30BAaH. Ecsn Kole6aHuw 21eKTDH- 
yeCKOrO BeKTOPa B YaACTHYHO MOJIAPH30BAHHOM CBeTe YINOPATOYeCHbI TaKHM 
-00pa30M, UTO KOHEI, BEKTOPa OMMCHIBaeT 9/JIMTIC C TCM HIM HHbIM 3KCIEHTDH- 
-CHTeTOM, TO TaKOH cBeT OyjleT NOMAPH30BaH d/IMMTHYecKH. B uactHocTH, 
KOra NOMYOCH dIVJIMNMCa PaBHbl, 21uMC O6palaercA B Kpyr MH BYTOM CJyuae 
MOYYaeTCA CBET, NOAPH3OBaHHbIN MO KpPyry_ (KpyroBad WAH WupKyaAnpHan 
NOJIAPH3allHA). - 

UYacTuuHo NOvIspH30BaHHbI CBeT BCera MOKHO pacCMaTpHBaTb KaK pe- 
3YJIbTaT TIPHMeCH TOrO HAH HHOrO Bua NOMAPH3OBaHHOrO cBeTa K ecTecT- 
‘ BEHHOMY. | 
_, PaccMoTpuM BblllleyKa3aHHbIx 4Ba clyyaa oTmenbHo. B mepsom cayyae 
(puc. 1,a) cBeT. NoviapH30BaH B MWIOCKOCTH, NepneHauKyApHol K TWIocKocTH 
maweHHaA, a BO BTOpoM (puc. |, b) — B maockoctu nagenua. Ha puc. 1 Kone: 
OaHuA SIeEKTPHYeCKOFO BeKTOPa, NePMeCHAHKYJIAPHBIe K MIOCKOCTH pucyHkKa, 
“W300paxKeubl TOUKAaMH, a NexKalve B mMIocKOcTH PHCYHKa-—cTpeviKaMH. 


Ae 


A, oN TR, A 








Puc. 1 bob. 


Bpegem culeqyrollue o603HayeHna. AMIVIHTYAY dIeKTpHyecKOrO BeKTOpa 
‘Hawaioule BOJHbI O603HaduM Yepes A, oTpakenHoli—sepes FR, a npoxoxautelt 
yepe3 D. KoMnoHeHTH, MapasWienbHbIe MWIOCKOCTH NajleHHa, O603HauUHM HH- 
Je€KCOM P, a NlepMeHAMKYJIApHbIe K MVIOCKOCTH TameHuaA—wuueKcom S. Yrupl 
NakeHHA, OTParxKeHHA UW MPeJOMJIeEHHA O60O3HAYHM COOTBETCTBeEHHO Yepes 9; 
Ou. Torqa aMnautyab KoeOanni OTpaxKeHHLIX HW MpeOMJeHHBIX Jyueli 
‘MOXKHO BbIPa3SHTb KaK (YHKIIMM aMIVIHTyA KOeOaHHH MamaioulMx Jyuel u 
‘BeJIMUMH YIJIOB NadeHHA HW MpeJIOMJICEHHA CeERYIOUIMM O6pa30m: 


Rp= AG eee (5.1) 
tg (p+ 9) : 
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sine 4 | 
Rees (5.2) 
sin (9 + he 
D,= 2sin y sin | | (5.3) 
 sin(e + %) cos a — of | 
_ 28in 9 sil ¥ 4, | (5.4) 
Se —sin(e + ae a | 
‘Dro—hopMyan, Ppenesla. 
B cayyae HOpMasbHOro NaweHun = 9= b= 0 x bopmysEt (5.1), (9. 2), 


(5.3), (5.4), mocne npeoOpasopanuaA Ain packpBiTHs HeolipeesleHHOcTH 
(Haxo PaCKPbITb TPHTOHOMeTPHYeCKHe BbIPaKeHHH, BBECTH M10 3AKOHY l1pe- 


sin 
JIOMJIGHHA CBeTa 1+ a HM MepelirH K Mpeqery np gp=~=O0), npHHHMaloT 
| | gin ‘ 


‘BAI. 














— Ay; | (5.5) 
Ra 4, (5.6) 
n-+1 
Dy= : Ap; | (5.7) 
n+l 
Ds= : As - (5.8) 
n+1 | 





B 3TOM CAiyyae MOHATHe TWIOCKOCTH MafeHHA CTAHOBHTCA JIMIMeCHHEIM 
‘CMBICIA WM HCyue3aeT pa3zvIHuHe Me*KILY COCTaBJIAIOULAMH Pu S., ITO 3HAYHT, 
‘ETO AOJZKHBI HMCTb ‘MeCTO PaBeHCTBa aOcOJIKOTHBIX BeJIMUHH: 


| Ay= As; Rp= Rs; Hi D,= 


| Tak KaK HHTCHCHBHOCTb CBeTa TIPOMOPUMOHAIbHa KBakpaTy AMMMVIATYAL, 
TO OTHOWeHHe HHTeHCHBHOCTeH oTpaxkeHHoro jf HM Mamatwuwero fa cBeta, 
Wat Ko1e6aHHH, NapasWeIbHEIX MOCKOCTH MaleHHs, 10 dopmyvie (5.1) 6y- 
Jer: | 


al _ Rp _te*(?— 9) | (5.9) 
Is As ~ tg? (e+) x 


As KoneOaHult B TIMOCKOCTH, MepneHIMKyJApHou TWIOCKOCTH maweHHua, 
“mo dopMyste (5.2) 6bymeM uMeTD: © 


| 2 gene a2) ) 
! (4 Spe een (5.10) 
. Bie | As sin (p+ b) 

Tipu HopMasbHOM naweHHM cBeTa, NOMAPH3OBaHHOTO Kak MapasembHO, 
‘Tak HM MepileHMKyIAPHO MAOCKOCTH NawenuA, 10 Popmysam (5.9) uw (5.10), 
‘Tocste packpbiTHHA HEOnpeneNeHHOCTH, NowyyaeTcA OAHO HU TO Ke BbIPAaKenve: 


-— a ) (5.11) 


Ecau magaiwulM cBeT ecTeCTBeHHBIH, MOXHO HONYCTHTb, 4TO Tloviopuua 
‘€rO HHTCHCHBHOCTH |NPHXOAHTCA Ha KOWeOaHHA, NapadesibHble MJIOCKOCTH 
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NaneHHA, a MOJIOBHHa Ha KO/IeOaHHA, NepNeHAMKYJAPHble MWIOCKOCTH NaseHHust.. 
Ho, Tak Kak js=A%,-+ Aj, (hakTOp MPONOPUMOHATbHOCTH, MOCKOJIbKy Hac 
HHTepecylOT OTHOCHTeJIbHbIe 3HaYeCHHA HHTeHCHBHOCTeH, MOXKHO MOO%KHTb 
paBHbiM 1), To: 


1 
a ar Js. (5.12) 
C apyroi cTOpOHbI, HHTCHCHBHOCTh OTPaxKexHoro cea Jp-=Rp+R 
Ecsn, Tenepb, B 9TO BhIpaKeHHe NOACTABHM COOTBETCTBCHHbIe 3HaveHhs R 
n R? vs dopmya (5.9) u (5.10) u mpuMem Bo BHuMaHHe (5.12), To Ana 
OTHOWWeHHA MHTeCHCHBHOCTeH OTpaxKeHHOrO H Mayalouiero cBeTa, Korya Ma- 
Waroulwt CBeT eCTeCTBeHHHIM, OYeM MMETb: 


2) sin’(p-- $) | te*(@@—)). 5.13). 
Jj, 2 Eecroaree gaye Dt : 


TIpH HOpMaJIbHOM MafeHHM ecTecTBeHHOrO cBeTa opMy.1a (5.13) me- 
pexoguT B (5.11). . 


Tina onpeneieHua HHTeCHCHBHOCTH MpeJIOM.IeHHOFO CBeTa MOKHO HCTIOJIb- 
30BaTb 3aKOH COXpaHeHHa dHepruy, BcHy KoTOporo Ja=JrtJa rae Ja— 
HHTCHCHBHOCTb pewomMsenHoro cBeTa. Orcioza no/lyyaem: 


Ue cig ae 
i de 


3Had OTHOWeHHe Je JIA COOTBETCTBYIOWINX ClyyaeB, MOAKHO HaHTH 10 
; 


: | (5.24) 


Ja 
tbopmyaie (5.14) oTrHouleHve —— AA Tex Ke ciyyaes. 

4 

MopMyubl PpekedA MOSBOAIOT YCTAHOBHTb COOTHOILICHHE B (bagsax M€XK- 

AY Mawatollei, OTpaxkeHHOH H NPeOMJeHHOM BOJIHaMH CBeETA. C MOMOIILbIO. 
9THX MOPMY/1 MOXKHO Tak2Ke OMPeAeCMHTb a3HMyTbI KOueOaHHA (T. @. yuibl 
MexKLy TWIOCKOCTbIO KONe6aHHH WH MWIOCKOCTbIO HayeHHA) WIA OTP axKeHHOU 
H MpeIOMMeHHOM BOJIHbI B 3aBHCHMOCTH OT a3HMyTa MagatouleH BOJIHBI. 


3axoH Bpwcrepa. U3 hopmyn Ppeneia BEITeKaeT H B MpaK- 
THKe Tome HaGMOLaeTCA, YTO MPH HEKOTOPOM OMpeseeHHOM 3HavyeHHH yrvia 


R 
naleHuA @ OTHOWeHHe 7 hi ‘QTO OOCTOATebCTBO HMeeT MECTO, Kak 
p 

BHOHO H3 dopmyint (5.1), ecw 


ig(p--p=m, 
T. e. Korma $+ = Ho, Tak Kak Sin )=sin (Fv )=o0s ~, TO IIpHMeHe- 
Aue 3aKOHA IpeJOMMCHHA Baer: | : 
tgo= tle | (5.15) 


Sta dopmysa BbIpaxkaer 3akoH Bpiocrepa. SHayeHve yruia » COOTBET- 
cTBylolllee 9TOMY YCJIOBHIO, Ha3bIBaeTCA YIJIOM NOMHOK MOApH3sallau. Cute- 
OBaTeJIbHO, TaHreHC yria MNOJHOH  NOApPH3allWH paBeH OTHOCHTEJIb- 
HOMY I10Ka3aTeI0 MpeJOMJeHHA BTOPOH cpeAbl OTHOCHTeIbHO TMepBoH. V3. 
3aKkoHa Bptioctepa culelyet, YTO B 9TOM CJlydae OTpaxKeHHbIM HW MpesOMJeH- 
HbIH JIY4H MepneHAHKYJIApHbI Apyr k Apyry. Ecau cpeT orpaxkaetca NOX yrioM 
NOJHOH NOJIAPH3alHu, TO COCTaBJTIOWaA QIeEKTPpHyeCcKOrO BeKTOPA, Napail- 
JICMbHAA MWJIOCKOCTH NafeHHA, MOHOCTbIO Moralliaercs, T. e. OTPayKeHHbIt 
cBeT Oyler JIHHeHHO MO/JAPH30BaH B 9TOH MWIOCKOCTH. ‘ 
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3akonH MawawWca. OTOT 3aKOH eCTECTBCHHO BEITeEKaeT H3 BOIHOBOK 
TeOpHH cBeTa. OH onpesesAeT COOTHOMeHHE HHTCHCHBHOCTeH Jy4a, mpoller- 
wero yepe3 aHasu3saTop (mpHOop, ciyxKallHH Wiad oOHapyxKeHHA NoOMApHsa- 
HHH cBeTa), H NOMHOCTHIO MOAAPH3OBaHHOTO Jly4a, Maqaiollero Ha aHadH- 
3aTOp. a 
 Ecan Jo ecTp HHTeHCHBHOCTS Nagaioulero cBeTa, a J HHTEHCHBHOCTin 
cBeTa, Mpowesilero uepes aHalH3aTOp, TO MO 3aKOHYy Mamioca: 


J=Jycos?w, (S. 16) 


re © O3HavaeT yroul|MeXxXAY MIOCKOCTAMH NCJAPH3alHH Nagaiowlero cBera 
H aHamusaTopa. ([]nockocrbio NOJApH3salMH aHanu3aTOpa, KaK ‘M3BeCTHO, 
Ha3bIBaeTCcA MJIOCKOCTH, NEPpNeHAHKY pHa TOH MOCKOCTH, B KOTOpOH mpo- 
ACXOAAT KONe6AaHHA BIEKTPHYeECKOrO BeKTOpa cBeTa, Moce ero mpoxoxwKZe- 
HHA Yepes aHaHsaTop). 

Ecau Ha aHasu3aTop mMadaeT. YacTH4HO NOWAPH3OB4HHENT cseT, Tora 
€rO. MOXKHO MpelcTaBwTb ABYMH KOMMOHeHTaMH, NOJAPH3OBAaHHEIMH BO B3a- 
MMHO-NepneHIMKYJAPHEIX MIOCKOCTAX, C HHTeHCHBHOCTaMH. J, u Jo. B sToM 
calyuae, HHTCHCHBHOCTh CBeTa, Mpollemero yepes ana/lHsaTOp, Ha OCHOBA- 
HHH 3aKOoHa Mastoca, |6yzer: | | 
J=k(J,cos*w+ J,sin?w), (5.17) 
roe k—kosuuvexT NPONOPpUHOHAaJbHOCTH, 3aBHCAUIHH OT MpHMeHseMon 
_ONTHKH H CHCTeMH] eCHHUL. : | 

3axon Masnoca npeActaBaaerT co60H OcHOBy pacueTa HHTeCHCHBHOCTH CBe- 
Ta, Mpolesliero wepe3 NOMApHsaTOP H ana MZATOD BO BCeX NOJAPH3alHOH- 
HEX npH6opax. 

CreneHb Nomapu3zsanuu. da Mepy NOApPH3alwuH CcBeTAa mpu- 
HUMAalOT TAK HasbIBaeMy1O CTelleHb MOJIAPHsalHN. cae STHM TePMHHOM 10 
HHM@I0T BeIHUHHY: F — 

_ ah 7 5.18 
a Itsy? ‘i ; 
rae J, u Jo cyTb OGbACHeHHEIe yxKe B CBA3H C dopmysoH (5.17) BeMYHHH 
AAA WACTHYHO NMOJAPHZOBaHHOrO cBeTa, Mpuyem /,> Je. AcHo, woO<p<1. 

Y ecTecrBeHHOrO | MOvIApHsOBaHHOrTO MO Kpyry cBeTa cTefeHb NOo- 
JIAPWSalHH paBHa HYJIK, TaK Kak B 3THX Cayyanx Ji=—Jo. Tlonapusayus jo- 
oan 100%, T. €. CBeT OKa3bIBaeTCA NOMHOCTbIO MOJIAPH30BaHHbIM, eC/H 

2= ! | 
Onpeesenve creneHH MOvIApH3allHH CBeTa BO3MOXKHO TakKXKe CeLYOUWUM 
cnocoOom. Kak w3BecTHO, OOOH CBeT MOXKHO Pa3Ie@JIHTb Ha eCTeCTBeHHYIO 
HW MOJIMPH3OBaHHy!0 COCTaBAmoulMe. C TOUKH 3PeHHA ONpeqeIeHHA CTeneHH 
NOJIApH3alWH yRoOHee pa3seNHTb- CBeT Ha [Be cMeqyoulue cocTaBAIoWHe: 
1) co creneHbio nolspusayyn paBHou |, T. €. MAOCKONOMAPH3OBaHHy!O H 
2) CO CTeMeHbiO NOJIAPH3allMN paBHOM HysMO, T. e@. ECTECTBCHHYIO HIM NOApH- 
SOBaHHY!O NO Kpyry (B OTJe@JIbHBIX Cy4adX HHTCHCHBHOCTb OMHOH H3 STHX 
wacTeH MOXKeT ObITh paBHa HyJ0). O6osHauuM yepes J’ nHTeHcHBHOCTb Hep- 
BOH cOcTaBJaloleH, a yepes J’—nuTeHcuBHocTn BTopol. Torga creneHb n10- 
JIMpH3salHH Oyler: | 
| y 
; | p= pe oe | (5.19) 
Tax kak J=J{+J” ectb nonnas WHTCHCHBHOCTh paCCMaTPHBaeMOro © 
cpera, TO EAD. 19). IpHHUMaeT TaKxKe BHI: . 


J _ . - 5 
= | | 5.20 
p= 7 (5.20) 





3. sdb. sbOhag, mdb. doqm., NM 21. 
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§ 6. MonapH3auua cpeTa, OTpaxKeHHOoro OT AYHHOH MOBepXHOCTH, M0 
pa6otTam MpexKHHXx HCceqOBaTeen 


TlorspwsallvOHHbIh MeTOM, CYIIHOCTb KOTOporO OCHOBaHa Ha CBOHCTBe 
_OTpaxKeHHOrTO OT myo6oli NoBepxHOcTH cBeTa—OBITb Oosee HIM MeHee nOIA- 
PH30BaHHEIM, TipencTaBAAeT co6oll, Kak y>Ke ObINO CKa3aHO Bbillle, OMMH HS 
HaH6omee YHOOHbIX H MHOTOOGeULalOIMX, HO MaJIONPHMeHABINAXCA, MeTOJOB 
H3yueHHA reHesHca H (pusHueckon IIpHPOAb. JYHHOH MOBepXHOCTH. 

B yacTHOCTH, aHaJM3 CTemeHH No/IApH3alHH cBeTa, OTpaxKeHHOTO pa3JIH- 
WHEIMM JIYHHBIMH OOpasoBaHWAMH, JOJDKCH noKka3aTb pa3zIH4ve B BeIMGHHE 
cTelleHH MouApHsalun, OOyCOBeHHOe pa3HYHbIM MpOHCXOKTeHHeM STHX 
o6pasopanHi. Tak, HallpuMep, CTerleHb pa3qpoO/leHHOcTH BelllecTBa JIYHHOU 
KOPHI, MIpH MpOwAX PaBHbIX yCHOBHAX, MoxeT OOYCJIOBHTb Ppa3zIHYHBI Xapak- 
Tep oTpaxkeHHoro cBeTa. Vinaue ropopa, MacCHBHble CKaJIHCTble, TlaKHe, 
3ePKaJIbHbie BelllecTBa Ha JIVHHOH MOBEPXHOCTH MOJKHBI LaTb 6onbulok 3h- 
cbexT, a MeJIKOp a3 1poOsleHHEIe ,O6JIOMOUHBIe, MOPHCTbIe o6pa3so0BaHHa (Kak 
“MoKa3biBaloT AabopaTOpHble H3IMepeHHA 3@MHBbIX BelllecTB), HaoOopoT—OTHO- 
CHTeIbHO MOHWKeHHHIM (B pesyJIbraTe muddy3snoro oTpaxkeHus) 3adekT 
nonuapusanunn. Uem mowoxKe o6pasoBaHHe, TeM MeHee pa3sqpoOJIeHHbIM JOJI- 
2KHO OHO OHITb. 

Crano-ObiTb, NO JaHHbIM O MOIMPpH3aNHOHHBIX CBOHCTBaX JIYHHBIX OOpa- 
SOBaHHM. MOXKHO PaClOJOKUTbh PasHble jlyHHbie O6acTH Kak Ob MO WKaJe 
pospacta, T. €. CYMMTb 06 ux OTHOCHTeEJIbBHOM BO3pacTe, AUTO HMeeT MePBO- 
cTeneHHoe KOCMOrOHHYecKoe 3HaUeHHE. | 

Vintepechble pesyIbTaTbl C HOMOLLbIO NOJMAPH3allHOHHOTO MeTOa MOKHO 
MONyYTh TakKe JVid OMpeleleHHaA MPHPoAbt BelLeCTB, MTOKPbIBaIOLWMX JIYH- 
HYyIO TloBepxHocTb. 3fecb Goubilice MPHMCHeHHE HaxonuT 3aKoH BprocTepa 
(§ 5), KOTOpEI aeT BOSMOXHOCTb OMpeMeVIATb yros TOHOK WI “wacTHIHOK 

| MAKCHMAJIbHOH NOJAPH3alHH OTPawKeHHOrO OT aHHOH MOBepXHOCTH cBeTa, 
ecIH H3BeCTeH CpeTHHH noKa3aTeMb MpeIOMJIeHAMA COCTABIAIOUIS 9Ty n0- 
BePXHOCTb BelilecTs. 

Ho, nockompky ompezeienue Moka3zaTeid MpeOMJCHHA 3@MHbIX MHHe- 
paoB HW TOpHEIX Mopo, He MpencraBildert 6OJIbUIOH TPYMHOCTH, TO 3aKOH 
Bpiocrepa, B YaCTHOCTH, NO3BOAAeT MPOHSBeCTH cpaBHeHve BelllecTB 1yHHOH 
TlOBepXHOCTH C BelliecTBaMH SeMJIH. 

Onwako, KaK H3BeCTHO, MHOrHe 3e€MHbIe BelllecTBa HMCIOT BeCbMa 6J1H3- 
KHe Zpyr K Apyry BeuMUMHEI oKka3aTesei mpetommeHua. Kpome Toro, BBALY 
BLI3BaHHOrO AuPby3HbIM OTpaxkeHHem pa3MbiToro MaKCHMyMa KPHBOH I10- 
JIpW3allHu cBeTa, OTPaxKeHHOrO OT JIVHHOM MOBeEPXHOCTH, HeEBO3MOMKHO TOF- 
Hoe OllpefemeHue yria MaKCHMaJIbHOH NowApHsallun. Benencrsue 3THx 06- 
CTOATEIbCTB KpaliHe HH3Ka HM TOYHOCTb comocTaBJcCHAA NOMAPH3alHOHHbIX 
‘CBOHCTB AYHHBIX H 3€MHBIX MOBePXHOCTHEIX MOpOd Ha OCHOBAHHH TObKO H3- 
‘MepeHHH yrIOB MaKCHMaJIbHOK NOMAPH3allMH. Tlostomy B HacTosillee BpeMA 
6olee pa3yMHO MpOH3BOAMTb Takoe CONOCTaBJeHHe, TlaBHbIM o6pa30M, pac- 
CMaTpHBad OOM XO KPHBbIX H3MeHeHHA CTeNeHH TOJIAPH3alUH JTYHHbIX 
-H 3CMHEIX BellleCTB B 3ABMCMMOCTH OT yrJioB (a3bl, NaweHuA, OTPaKeHHA H 

-‘agumyta (cm. § 13). | 

Tlepspim nccieqoBaTeJiem NOAAPH3aLlHOHHBIX CBOMCTB JIVHHOH MOBepx- 
HOCTH ABIAeTCA M3BeCTHBIK (bp aHUy3cKHi yueHbi Dpancya Aparo, BBITMOJI- 
HuBUNG B 1811 r, [117] BoceMb U3MepeHHH Mp MOMOIMH HM CaMHM H3ro- 
ToBNeHHOrO HomapucKona. Ilo Habsu0eHutM Aparo, JyHHbIe BiaquHbl Mo- 
JIApH30BaH CBeT OOJIbIe, YeM FOPHBIe O6MacTH, IpHueM MaKCHMA@JIbHaA TO 
JIMPW3alHA MOCTHTAaacb OKOVJIO neppoi uersepTH. Tlocne storo momApHu3o- 
BAHHOCTbh JIYHHBIX JlyueH YMeHDbIlaslacb H CTaHOBMIaCch He3aMeTHOH 3a 3— 
4 mua mo onnosnuuu Jlynp. [lo MHeHHt0 Aparo, H3MeHeHHe NovlApH3alan 
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--JlyHHOro’ cBeTa NO @ase AQOKHO OBITb BLISBaHO pasiHIHOH OKpacKoH no- 
BepxHocTu JlyHb H e¢ aTMocdepok. Ho Aparo omiH60uRO onycKad, ¥TO BOK- 
pyr JlyHpl uMeercs .OTpakaiolian COMHeWHBIA cer aTMochepa, NoxoxKan Ha — 
“3eMHYIO. -_ | ae ah eee One ener ee 
;  BnocaexcTBHv M3y4eHHem NOAPH3aNHH CBeTa, OTpakKeHHoro OT JIYHHOH 
-MOB€PXHOCTH, 3€HHMajIuch Take Bupt, Boua, Fiorruuc, Cexxu, Pocc, Pair 
H Apyrue yyenpte. | ee es oo a 
| ccnegoBaHHa Cexxu [118], mpopegenune um B 1859—60 rr.. mnox- 
_ ‘TEepABH nowyyeHHEe Aparo pesyapratn. Ho Cekku, 8 MpoTHBOMOIOxHOCTS 
~Bsrasgam Apapo, O6bACHA NOAPH3aNMIO TYHHOrO cBeTa He BAHAHHEM TH- 
 HoTerwueckoH aTmMoc@epp JiyHbi, a NpHNHcHBaN BOSHHKHOBeHHe STOTO sAB- 
Jl@HHA CaMHM BeWIeCTBAM, NOKPHIBAIOWIMM JIYHHYIO NoBepxHocTs. Cekxu Ha- 
Ie, ITO WIOCKOCTh NOIADH3SAWHH AYHHEIX Jlyyel CoBMaqaer Cc MAOCKOCTBIO 
~OTPAKeHHA, HM CTeMOH HOAAPHSANHH MOUTH He3aBHCHMa oT: " PASIHUHEIX 
-HAKJIOHOB noBepxHoctw JlyHm. OOuapyxupBaertca MaJieHbKag  PasHAya B KQ- 
-AHYECTBE MOJIAPH3OBAHHOTO CBeTa M@XKMY OCBCIMCHHHIM KPaeM H YaCTEIO OKO- 
..JdIO TEPMHHaTOpa. == |! oy \ ob goa Gr _ 
B. 1873 r. nosBu 











| aCkh YNOMAHYTaA HAMM BHIIe BeCbMa HHTepecHas pa- 
Gora [24] uspecruoro| pycckoro @usuxa ©. ®, Terpymescxoro, 8 Koropott 
ABTOP BII€PBHIE BHICKa3a1 HEH OO HCHOAb3OBaHHH NOJAPH3alHOHHOTO MerTo- 
_ dla ANH CDpaBHHTebHO-MeTporpagduyeckoro H3y4eHHA JIYHHOH moBepxHocTH. 
Bor, B YacTHOCfH, B KaKOM ACHOM H 3aBepleHHOM Buse Nepenaer OD. ©. [le- 
“TpylleBCKHH CBOA MBICAH OTHOCHTe/IbHO NepcneKTHB NpHMeHeHHA NOJIApH3a-. 
_ UUOHHEIX HaOsloneHHA 218 BOSMOXKHOTO ONpeeneHuA HOBIX CBOMCTB Be- 
‘IMecTB.yHHOH noBepxHocru. «Lien uccaeqopanna cBeta Jlyunr fOvIAPHCKO-. 
MaMu,—HileT OH,—3akpOWaeTCA B CUeMYIOWIEM: HanpsKeHHOCTh NowApH-. 
OBaHHOrO CBeTa MOMKET TaTb HEKOTOPOe NOHATHE O 3ePKaNbHOCTH HH KDH- 
CTAJUIMYHOCTH PACCMaTPHBaeMOH MecTHocTH. Onpeneiar MpH. pa3IHYHBIX: BHI- 
corax CoulHila KOJHYECTBO NOMAPH3OBaHHOrO cBeTa JIA KaKOH-HAOYIb Me- 
-CTHOCTH, YaeTCA, MOXKeT.ObITh, HaWTH yroul, ecM He NOMHOH, TO HaH6owD- 
eH MOapwsauvM Aula HeKOTOpoH MecTHocTH. TaK Kak eCTb CBH3b M@XKILY. 
 Tlolapw3anneh u mp JeHHeM CBeTa, XOTA OH HM HeNpO3spayHoro§ Tesa._ 
& TakoKe H3BeCTHH] YKa3aHHA Ha COOTHOWeHHe MoKa3aTeiq MpeloMsenua - 
“@BeTa HW IWIOTHOCTH , TO MOKeT ObITb HCCMEHOBaHHA MNMOAPH3ORAaHHOrO 
~CBETa MOSBOJIAT OTKPHITh HOBHIH NIPH3HaK Tes pH MoBepxHoctu Jlyupr. [lo-. 
“MHMO STOH OTaAeHHOH KeH KOJMUeCTBO OTPaxeHHOrO HM NOMApPH30BaHHOrO. 
CBeTa HEKOTOPOIO MOBePXHOCTbIO CaMO NO ceGe MmpeAcTaBAKeT NOMOXKUTEM-- 
“HEIN MpH3HaK, Tak YTO| NoIb3a COOMPaHHA MATePHAaJIOB OTHOCHTeIbHO pacmpe- 
AeNeHHA NOAApH3auMH cBeTa Ha JlyHe He MogexKUT COMHeHHIOD. 

_B nocnegzyiouux| pa6orax ‘no nomapu3sanan JlyHE ye BctpeuaioTca | 
“HOMBITKH ONPEeeHHA MPHPOAb! NOPOA, H3 KOTOPHX COCTOHT JIYHHag. noua. 
Tak, Hanpumep, 8 1878 rogy Pocc [119], ¢ nomouzsto NOJIAPHMeTpa, OUCH 
“CxOMHOTO C MosspHMerpom Aparo, NpoMsBe MOAPH3aHOHHbIe u3MepeHHT 
Pa3sIHGHHX wacTeH JyHHOM NloBepxXHOCTH H ONpexeNH yrabl MaKCHMaJIbHOL. 
'TOIAPH3aNHN (YTIOM NOAPH3aNHH, KaK H3BeECTHO, HasHBaeTCA yrou, JOMON- 
‘HATeJIBHBIA K yruly OTpaxkKeHHa, T. e. yrol MexAy OTpaxkatomelt MIOBeEPXHO- 
(CTbIO H YOM 3peHHA), Ha OCHOBaHHH KOTOPHIX OH HaemicA ClelaTb cpaB- 
| HHH C S€MHEIMH BYdIKaHM4YeCKUMH CTeKJIAHHBIMH BelllecTBaMH. Osuaxo, 

Poccy He yaslocb BbIBeECTH KakHX-1H60 3aK0¥eHHiT OTHOCHTEJIbHO cocTaBa 
JYHHEIX NOPOT, BBHAY | HeAOCcTaTKOB JaHHBbIX, OTHOCALIMXCA K 3CMHBIM Bellie- 
 sCTBaM. | “hy, co | 
B ynomsnyro#, pa6ote [119] Pocc ycranosun, uro creneHb nomapu3a- 
"HM CBeTa, OTpaxkeHHoro or Mopa Kpusucos nocturaer Makcamyma (12%), 
‘Koraa JlyHa Haxogutca Ha 88° or Comnua, T. e. OKOJO NepBoh weTBepTH. 
“Hlocne sroro na6mondetca cHayana oveHb Gticrpoe, a 3aTemM—6omee Meq- 
i : : 
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JIGHHOe YMeHbUJeHHe NOAAPH3allWH, KOTOPat CTAHOBHTCA He3aMeTHOH BOJIH3H 
nowHon Jlyupt. 

Bo.slee nogpo6Hoe ucceqoBanHe MOMApPH3alNH cBeTa, OTpaxKennHoro oT~ 
JYHHOK MOBePXHOCTH, ObIIO BEIMOAHeHO @paniy3scKHM yuenbim Jlanzepep- 
om [120, 121, 122] 8 1889—1910 rr. 

IIpamMensaa coronojaspumMetp Kopuw, Jlangepep [120] B 1889 r. npons- 
‘Bel BH3YaJIbHble Ha6JIOMCHHA WeHTPabHbIX OOnacTeH JIyHbI Hw onpenqenna 
‘IA HUX cpeqHioio Tosapu3anno. On Hallie, YTO MAKCHMaJIbHan CTenmeHb 
NOJAPH3alHH MOyyaeTCA HECKOJIbKO MeHbIlle B MepBok YeTBepTH (20.7%), 
yeM B NocwemHeH (32.9%), JlaHaepep HMe BO3MO2KHOCTb HaOsOLaTb JIMILIb 
JOCTATOYHO GOvIbUIMe, BMelaBluve B CeOA HECKOJbKO MopeH, yuacTKH -TyHHOH 
MOBEPXHOCTH, YIIOBble PasMePbI KOTOPbIX C SeMJIH COCTaBIAJIH mpHOH3H- 
TembHO 9’. TlosTOoMy OH CU¥HTaJ, UTO NOBbIMMeHHaT NOMAPH3aHA BO BpeMa 
TlocueqHeH YeTBePTH IIo CpaBHeHHio ¢ nepBOu, OJIKHAa ObITb BbI3BaHa pa3- 
JIMUHBIM PaclipeseseHHeM MOpeH Ha JIVHHOH MOBepXHOCTH (B BOCTOUHOHM ua-. 
‘cTH JIyHbI, KaK H3BeCTHO, HMM 3aHATa OONbUIAaAA WIOUlalb, YeM B 3aMaHo;t). 
B ormmaue oT pe3yabTaTa Pocca, Jlangepep Hallie, 4TO MakKCHMaJIbHaa 
TIOIAPH3allWA JIVHHBIX MOpeH COOTBeTCTByeT YFJIOBOMyY PaCCTOAHHIO MexKAy 
Comnuem u JlyHo 113°26’. aa yria MaKkcHMaJIbHOHW NOMAPH3aHA OH MO- 
wayunn 3Hauenne 33°17'+7’, Ha OCHOBaHHA KOTOPOrO MIpOH3BeJl CpaBHeHHe c- 
3CMHbIMH BYJIKAHHYeCKHMH MOJIMPOBAHHBIMH MOpowaMu HW Cela 3aKsio4e- | 
HHe, 4TO JYHHAA MOBEPXHOCTb JOJIKHA COCTOATb H3 BUTpOtupa wIH O6- 
cHyHaHa. Creqyet, OMHaKO, CKa3aTb, ITO 3TH BbIBOAbI JIaHmepepa, Kak yBH- 
AMM aJiplue, He ObWIM NPH3HaHbl HCCIeEMOBaTeIAMH: JlyHbI, BBUALY TOO, 4TO 
H3MepeHHA MOJIAPH3allHH, BbITOMHeEHHbIe HM, ObWIM CAMINKOM HeTOUHbI WIA 
YHOBIETBOPHTeJIbHOrO ONpeeeHHA yruia NOApH3allMH. 

Eme Bp 1822 r. Cana [123] yKa3pipan, uTO BBHAY 3ABHCHMOCTH yruia MaK- 
CHMA@JIbHOM MOJIAPH3alHH BeLLECTB OT CTeMeHH MOJIMPOBAHHOCTH MX MOBEpxX- 
HoOcTeH, CleqyeT CUHTaTh HEBOSMOXKHbIM BbIBeeHve Yrila MOJIAPH3allMH JIYH- 
HOH MOUBbI W3 HaOMOeHHH, NONOGHBIX HaOmIoLeHHAM Pocca. Usmepenua xe 
JlaHqepepa HMeIOT TO JONOJIHHTeIbHOe HeyMOOcTBO, YTO OHH OTHOCHATCH K. 
Pa3JIH4HbIM, CJIMIIKOM OObUIMM O6s1aCTAM, KOTOPbIe MOryT COBCeM pa3JIM4HO 
NOJAPH3OBaTb CBET. 

MnrepecHoe HcCleqOBaHve MOJIAPH3alHH CBeTa, OTPaKeHHOrO OT JIYHHOK 
NOBEPXHOCTH ObIVIO BITOJIHeHO TaKKe COBeETCKHM YUeHbIM akazemMuKkom AH 
YxkpauHckoh CCP npod. H. I]. Bapa6amessm [124] Bp 1923 r., B Xapbxore. . 
TIpHMeHsaa MpHKpeleHHbIl K OKY.IAPHOMYy KOHUY TpexIOHMOBOrO petbpakTopa 
(boTonoiaspumMetp Kopuio, H. Il. bapa6amies Bp revenue 25 Beyepos npou3Ben 
PA NOJIAPH3AUHOHHbIX HaOMIONeHHH Haj, pa3JIMUHbIMH JIVHHBIMH OO6beKTAaMH. 

H. I. BapaOamenim Onin BpIOpaHbl Wiad HaGMIOLeHUs JIYHHbIe yuacTKH, 
JeKalllve y 9KBATOPa HHTCHCHBHOCTH (JIA KOTOPbIX BbINOMHAIOCb yCJIOBHe 
.PaBeHCTBa yIVIOB MaweHHA HW OTPaxKeHHA) HW HMelOULMe NPHOM3HTeIbHO OWK- 
HakoBble abOen0. Leth doronomapuMerpa NO3BO/IAJIa BbILeIATh O6acTH 
pasmepom oKouo 4’, T. e. IpHOIH3HTeIbHO B Ba pa3a MeHblle, vem y Jlan- 
Repepa. Jlia BHeceHun B HaGIOJeHHA COOTBeTCTBYIOINeH MOMpaBKH mpou3- 
BOAMJIOCb TaKKe H3MepeHve NOIAPH3alnH cBeTa HeOa BOH3H Kpaan JlyHH, 
HO 9Ta MonpaBKa OKa3asiaCb CTOJIb MasOH (He CUHTAaA JIHIIb ODMH Beep), 
YTO €€ MOXKHO ObLIO COBCeEM OTOPOCHTh. : 

B NpOTHBOMO.IOKHOCTH Pe3yIbTaTaM, MoOyaeHHEIM JlaHaepepom, H. IT. 
DBapaOaliies Halles, YTO TOUHOe MOIOKeHHe MAKCHMYMa KPHBOM NOMAPH3a- 
WKH OOsacTeH JIYHHOH MOBepXHOCTH He€BO3MOXHO onpezeiutTs. Ilo H. IT. Ba-- 
paOallleBy 9TOT MaKCHMyM CHJIbHO pa3MbIT HW 3akKIOUaeTCA B Wpemenax oT” 
-33°37' no 37°11’. na Mopeit MakcuMayIbHaa cCTeneHb NOApH3allHA MoWy- 
MWsaCb 47.2%, a Wn MaTepHKoB—17.0%. 
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~ _ H. TI. BapaOaues napanneysuo npoussex raxxe noaspumerpuueckne 


“HaOsm0yeHuaA Hal pagviM4HEMu S€MHBIMH NOpodaMH B ja6opaTopuH, npaeM 
ObLIM COSMaHbl TakHe yCJIOBAA, 4YTO yrom NManeHua BCerfa Obl paBeH yray 
“OTPaxKeHHA H, KPOME; TOMO, Masalouluh H OTpaxkKenHEtii nyu HaXOAWJIHCh B 
OHO MWIOCKOCTH. aa | = | : 
CpaBHuBaA MOVIy4eHHble v3. HaOJOAeHHA KDUBHIe NOApHsallMH cBeTa 
(3aBHCHMOCTb. M@EXKAY. yrIOM Makenna H KOJIHYECTB@M MOIAPH30BaHHOrO 
~BeTa) JJIA YIaCTKOB| JIYHHOH MOBePXHOCTH H DJIA 3eMHBIX nopog H. I. Ba- 
-paGallien MpHledi K SaKMIONeHHIO, ITO WIA TeMHEIX ‘OGvlacTel JIyHEI nowrn 
_ TlomHoe corlache KpHBEIX Nosyuaerca B cilyyae Oasa/IbTOBLIK MOPHCTHIX TeM- 
HBIX J1aB, a DJIA CBETJIEIX (ropHHx). O61acreli—s cayuae rJIMHMCTBIX TeCKOB. 
IipuHumas Bo BHHMaHHe HeKOTOpoe CxO”CTBO MexLy coboli OTP aKaTeAbHbIX 
cnoco6HocteH (ambO6eno) IvIMHHCTHIX MeCKOB H TOpHEIX oO6macTeli JIYHHI, 
_H. Il. BapaOames cuuraer, uto Ha syHHol nopepxHocru BecbMa BepOsTHU 
“ HaJiWuve PIHHHCTbIX MeCKOB. a —_ 
Hleo6xoHMo OTMeTHTb, 4TO NPH CpaBHeHUH NOVIAPH3aMOHHBIX KPHBbIX 
JIYHHOH MOBePXHOCTH |C 3e€MHBIMH BelllecrBamu, H. II. Bapa6amies BIIepBbIe 
“CTaJl IpHMe€HATh TakOH cloco6, Kora cpaBHeHue BeJeTCA He TOKO M0 3Ha- 
“N@HHAM YIvia MaKCHM@JIbHOH NONApH3allMu, HO u Mo Goslee HagexKHOMy comno- 
CTaBJICHHIO STHX KPHBbIX IJIN BCeX 3HaYeHHH yrvla NoAApu3anuu. Dror me- 
“TOM, KOHEYHO, Govlee HazeKeH, 4eM NpMMeHeHHEI JlaHepepom, 3aK1104eHHA 
‘KOTOpOrO O COCTaBe JIYWHHOH MOBePXHOCTH OIUH6OUHEI BCJIENCTBHeE TOFO, 4TO 
OH HCCIe2OBa/I JIMIb| NOMMPOBaHHble MOBePXHOCTH 3eMHBIX BellecTB H IpH 
“OTOAKMECTBICHHH JIYHHBIX H 3@MHBbIX NOPOA He IPHHAJ BO BHHMaHWe pa3MBI- | 
TOCTH MAKCHMYMa KPHBOH MOVIAPH3allMH JIYHHEIX OODeKTOB. | 
B 1927 r. Pair [125] ony6nuxosan pesyabratH NOVAPH3aWHOHHOrO Ha- 
Omonenua JIYHBI, OTKyZa BAHO, ¥TO MaKCHMaJIbHan NOIApH3aluT (OKOVIO 
~ 15—20% ) ayHHoro cBera Jocruraerca B KBaapatTypax. OcHOBBIBaACh Ha 3THX 
pesyibTaTax, Pair cYel BepoxTHbIM cyiecTBOBaHHe ‘Ha JIYHHOH NOBepxHo- 
CTH CHJIHKATOB, TpaHvTa HW MOROOHBIX HM JPYrHXx BeLLeCTs. a . 
Ha6s6nenve nomapH3auHu cpera, OTPaxKeHHOTO OT JIYHHOH moBepxHo- 
CTH, MPOHSBOAHJOCb TAKKE BO BPCMA JIYHHBIX 3aTMeHHH. Tak, 31 maa 1844r. 
sy Aparo [126] Bmecte co cBoumu COTPYZHHKaMH HaOsioad 3aMeTHbe npH3- 
HaKy MOVIAPH3allWH B |KPaCHBIX Jly4ax 3aTMeBalolletica Jlynn. AHanorwaHoe 
'HaOMogeHne ObWIo chetaHo 24 Hos6pa 1844 r. Ifaureyeckum [127]. 
Bo speMs JIyHHoro 3aTmMeHua 27 espana 1877 r. noxapu3anuonHoe 
“Ha6smonenne JlyHpt mpousBen @pumau [128], koroppiii BercKa3aica B TOJIb3y 
HaJIMUHA MOJIAPH3allMH, XOTA OH He CMOr ONpeyeruTh ee xapaktep. Boo6uze, 
-HUKTO H3 YMOMAHYTHIX| ABTOPOB He yKa3bIBaeT Ha MOMOKeHHe MIOCKOCTH HoO- 
§MADH3AlH JIYHHOrO cBera. | - 
IIpu sarMenuu Jlynm 21 mona 1917 r. OOHaPyKUTb NOIAPH3alHIO MyH- 
HBIX JIyueH mpo6osanx mpod. IT. H. Unpauncxuis [129]. On npamenan npasmy 
_ ‘Hakoas, p3atyto M3 MHKpockona 3eh6epra. TI. H. Uupsuucxuii c comHenuem 
‘OTMC€UACT, YTO JIYHHBIM CBeT Kak 6BI NOVIAPH30BaH, BIpOveM TaM Ke VKa3bi- | 
‘BaeT Ha OOJbILYIO CHOKHOCTS ZTOFO Bonipoca. OH cyuTaeT HeOOXO2MMLIM mpH- 
‘HATS B pacuer NOMApHBALHW Heba. | 
_ 31 Mas 1920 r. ayHHoe sarmenue c MOMOILbIO NOvIspucKona Casapa Ha- 
- OJUO Na Caz [130]. Ou ne mor OOHapyxXHTb NOMApPHsallHIO B Pa3JIHGHEIX 
~WacTaxX TeHH. ._ | 5 te 
Takum o6pasom, nonapu3sanHonHne HaOJ0AeHHA JIYHHOTO cBeTa BO Bpe- 
".MH 3aTMCHHA MOKa3bIBAIOT NpOTHBOMOJIOKHbIe pesybTaTel. Boo6ule rosopa, 
‘Takhe Ha6l0qeHHA BecbMa TPYAHbI H He OYHb MOCTOBEPHEI HU Tpe6yi0T NOBTO- 
*PeHHA KH YTOUHeHHA. ~ | a) 
' CeppesHoro BHHUM4HHA 3aCIYKUBAIOT HCCIeOBAHHA MOVIAPH3allLHOHHBIX 
<OcoOeHHOcTelt MopepxHocru Jy (a TakxKe miaHer), BbINOVIHeHHbIe (paHity3- 
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cKuM acTpoHomom B. Jivo [131] B Megoucxom dunuane Ilapwxckoi o6cep- 
BaTopuu. Jlvo NpoBozus Ha6O,eHHA c NOMOLIbIO 175. MM pedpaktopa. Js: 
OMpeAeJleHHA CTCNeHH NOVAPH3allMH WH MOMOMRKeCHHA TJIOCKOCTH MOVIAPH3allHH. 
‘ JIYHHOrO CBeTa OH MIPHMeHAJI NOCTPOeHHbIM HM Ke NOMHPHMeTP ¢ YABaHBa- 
JOIHM aHaIH3aTOPOM, THMa NospuMetpa CaBapa. Tako MOApMMeTp Brep- 
Bie ObII CKOHCTpyHpoBaH eue B 1919 r. B. B. Kappaticxum [132]. 
_ JIvo ucceqoBasl Kak HHTerpaJIbHbIt cBeT JIYHbI,, TaK MH: OFeIbHBIe 06-- 
jlacTH ee mMopepxHocTu B kKouHYecTBe 23 OObeEKTOB, HaYHHaA OT CaMBIX 
TeCMHBIX H KOHYaA HawOoulee cBeTubiIMH. OH Hallie, YTO BeAHHYHHa CTeNCHK - 
NOAPH3allHH JIYHHOPO CBeTa H3MeHHeTCA 3aKOHOMePHO B 3aBHCHMOCTH OT” 
| «yrsla 3peHHA», MO efO TepMHHOJOFHH, WH OT yrula Pa3bl, KaK celiuac NMpHHATO” 
FOBOPHTb. 

MaxkcuMasibHoe 3HadeHve MosapH3allMu oOulero cBeTa JilyHpr JIvo Ha- 
6mlolai OKOIO KBagpaTyp (MerKALy 70—80° nu 110—120° yraa 3penns),. 
‘TIpHYeM CTeleHb NOIAPH3alAN VIA pospacraiouleli JIyHpr (6.6%) Obiia He-— 
CKOMbKO MeHblle, YeM Ia yOplBalolier (8.8%). Oro  o6cTOATeIb- 
cTBO OH OGObACHH TeM, 4YTO B MocMeqHelt YeTBePTH MOPH 3aHHMAaIOT 
‘Bupoe OObULyIO WOO MWIoOmlatH ocBellleHHol uacTu JlyHbl, vem B MepBow 
uerpepTu. A, MexKIy TeM, ¥eM TeMHee OTParKalolllad MOBEPXHOCTb, TEM 60JIb- 
ie, mo pesybTaTaM JIHO, CTelleHb MOMAPHsallMH ee CBETA. Kpome Toro, 3a- 
MeweHO pagiMuve B OOWeM BUe KPHBOH MOMApUsalAH DVIS MepBoH u Moc- 
jlequeli uersepteli JIyHbI: Jia paHHux cha3 9Ta KPHBad H3MCHACTCH BeCbMd - 
qwlaBHO, B TO BpeMA Kak Mocwle NocwemHeH “eTBepTH OHa MpeTeprepaeT AO- 
BOJIbHO pe3KOe HW KpyToe MaseHve, BISbIBACMOe, TIOBHAHMOMY, HCYe3HOBCHH- 
em 3a TeEPMHHATOPOM HanGovlee . TeMHbIX o6sacteh Mopa O6snaKosp u Mopa 
Hoxnek. | 7 

Uccrenys crereHb MOMApH3alMu CBeTa, OTParKeHHOFO OT OT/CJIbHbIX 06- 
Jlacreli JIYHHOH MOBepXHOCTH, pa3MepaMH OKOUJIO 1’ B auaMmertpe, Jluo Hallet, 
UTO HaHOOubUlel CHOCOGHOCTbIO NOVIAPH30BaTb CBeET XapaKTePH3yIOTCA HeKO- 
TOpble yaacTKH Mopeii, Avis KOTOPbIX KOJIHUeCTBO MAKCHMAJIBHO NOJAPH3OBaH~ 
Horo cBeTa wacTo KO/e6sleTca Mery 12% u 16%. 

Hao6opor, cambie cBeruibie MecTa JlyHbI NMoKa3bIBaloT HaHMCHbIIy!0 M0- 
“JIApH3aluio, 6JIM3Ky!0 MO CBOHM MAKCHM@JIbHBIM 3HaYeCHHAM K CpeHeMy MaK- 
cumymy sce Jlyupl. Tak, HanpuMep, AA Han6olee APKHX OO/lacTeH BCero: 
\IYHHOTO JMCKa CTeMeHb NOIAPW3allMH He TpeBbrlaer 4.8%. Boo6le Ke, 4i# 
MATepHKOB M@KCHMaJIbHad MOVIAPH3allHA HaXOJUTCH MeKTY 6.5% uw 7.5%. 

IIpu 9TOM, NOIApH3alMA MOpeH HOCHT Hau6ojlee HepaBHOMepHbIH xXa- 
pakTep, B TO BpeMA Kak CTeIIeHb MOJAPH3AUMH OTNeIbHBIX CBeTJBIX (Top- . 
HbIx )O6acTeli JOBOIbHO ofMHakoBa. Jia MOpeH B OTJeJIbHbIX CAydanx M0-- 
Jiapu3zalua MocTuraeT ropa3gqo Oomee BEICOKOrO 3HayeHHA (10 17%), 4em 
ee MAKCHMaJIbHoe 3HayeHHe Jian OOujero cBeTa J1yHbI. 7 
j O6sacTu, KoTOpble HMeM Obl MAKCHMAJIbHYIO NOJIAPH3allMb B Mipewelax 
or 7.5% no 12%, mpeacrapasioT no JIvo, Gombiyio peqKocTh Ha Jlyxe. 

Tlomapu3alua pa3vIMYHbIX MO MeCTOHAXOMKAeEHHIO H OMMHAKOBbIX MO OK- 
ipacke Mulollafeii lyHHOH MOBePXHOCTH BO BpeMA KBapaTyp He Moka3bilBaeT™ 
‘/pa3sIHYHA, eCIM uCCIeLyeMbie OOacTH pacnoOKeHbI OKOO WeHTpa H KpaeB 
imomyMecaua. [lo61m30cTH TepMHHaTOpa, HaoOopoT, Ha6mlomaercA OTMeUeH- 
Hoe eme Cexxu [118] yserHueHHe NorapH3alMH, 3aMeTHOe OCOOeHHO Ha 
MopsxX, rie no JIvo wHorga ona AoxogZuT no 50%. Mostomy, JIHo cunraer, 
YTO KOJIHUeCTBO MOJAPH30BaHHOTO CBeTa 3aBHMCHT OT yraa, OOpasyemoro 
noBepxHocrbio JIyHbI C HanpaBeHHeM Ha HaONOLaTeIA, JMUIb B COCeACTBE 
C TePMHHATOPOM. 

| Boo6we, no Jluo, nomyuaerca, YTO JIA OTMeIbHEIX OOacTeH KONIMUe- 


CTBO NOJIAPH30BaHHOTO cBeTa, rpy6o roBops, MeHAeTCA B OOpaTHOH mponop-- 
MH K alb6eno. | 
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‘HeoOxoHMO CKaBaTb, ITO KPOMe BHIYHCIeHHA CTeMeHH NOAApH3alAN 
aynnoro cBeta, JIHoO MpoHSBORHA TaKKe ONpeseeHHA MOMOKeHUA NOCKOCTH 
noaiapHsainnH. B pesyJibTaTe. TaKHX. OnpeseienH OH Halljed, ITO MWIOCKOCTb 
HOJLAPHSAIHH YHHOTO: cBeTa MOMKeT ObITb KAK TapasieibHow, Tak H nep- 

- }I@HAHKYAApHOM K TOCKOCTH 3peHHA WIH K ILIOCKOCTH, npoxoszaieh wepes 
nenTpp JlyHp uw Conia 4 ras Ha6mogatéeis. B nepsom cayyae, JiHo Ha- 
SLIBaeT MOAPHSALMIO| MOJIOMKHTEIbHOH, a BO BTOPOM cryqae—OTpulaTeib- 
Hol. Crenenh nomapHgaluH oH O6osHa‘aeT, COOTBETCTBEHHO, CO 3HaKOM (+). 

Jluo yraepxaer, ITO OKOVIO NOMHONYHHA WIM MPH MavIbIX yrulax 3peHHA 
_(B mpenenax 0°-—23.°5) oOminh cBeT JlyHet nouapusopan orpuuatetbHo. IIpu- 
‘gem BeIHUMHa CTeNeHH NomApHsallMM, BOspAacTam CHHYCOHMAbHO OT HY/EBO- 
Yo 3HaveHHA BO BpeMsAl MOMeHTa OMNMOSHUMH, MOCTHraeT JIHIUb — 1.2% man 
‘yrna spenua 11°, Satem ona yMeHbIlaerca, o6pallaerca B Hyb pH yruie 
gpenua 23.5° 4, ONATh BOSpacTas, CTaHOBHTCA NONOMKUTEIbHOH Win OOvb- 
‘mux yruios; Ita KapTHHa HMeeT abCOUIIOTHO CHMMeTPHUHHIK BHA, Wn BpeMeH 
nocie NOIHONYHHA HO Hero, NPH 3HaveHHH yrila 3peHHA HHKe 35°. Bpmue 
Ke 35°, Kak ObWIO CKagaHo, dia yOusaljmen JIyHn Nolapusallua 6oublle, 
fgem JIA mpHOwsaiouleh JiyHp. OKoo HOBOyHUA NOApH3aluA YMeHbila- 

— eTca, OCTABaMCb MOJOKHTEIBHOH, H 3HaLeHHA cTenleHH NOIApH3alHH (IA 
yOusalomen u npuOnpaiouen JIyHn OricTpo NIpHOIMKAaOTCA OHO K I pyroMy 
| Tlono6Hoe saBeHHe Ha6mogan Jivo w pH HCCeOBaHHH  OTC/IbHEIX 
o6acrei yHHOM mopBepxHocTH. OH Halliel, ¥TO MIOCKOCTh NOIAPH3allMu 

 omwHakosa B Ka2KgoH Touke JIyHbI, Kak Ha MAaTepHKaX, TaK H Ha Mopsx. 
- “Qna ne saBucut oT opHeHTauHH nosepxHoctu JIyHH! MO OTHOIIeHHIO K .Hall- 
 papiénuam 3emau mu CovtHua, Kak MOIKHO ObIIO OKHMATb, H NOKASHIBAeT 
‘CBA3b JIMIUb C OPHeEHTalHeH NVJIOCKOCTH 3PeHHA, KoTOpoH OoHa Bcerga 1H60 
-HapasienbHa, 1HO60 NepneHwUKyAApHa. a | 

Cyenyet OTMETHTb, YTO ABICHHE OTPHLATeAbHOH NOAPH3allMH JTyHHOTO 

cpeta He OnIIO 3aMeyeHO HH OMHHM uccrenOBaTenem no JIuo. Aparo # BCe~ 
mpyrue aBTopHl Booblwe HH pa3sy He HaxoMMJIM Ha JlyHe HHKakOH NOIApH3a- 
| aM HwxKe 30° 3HayeHHA yrvia (PasHl. TipwannHot storo o6crosrenpcrsa Jivo 
CUHTaeT BeCbMa Ma@JIVIO BENHUHHY OTPHWATeIbHOK MONAPH3allMH, Henowwa- 
‘ }OULYIOCA rocte, How nonspxi paHee HHCTPyYMeHTaMH BBHLY HH3KOK 













TOUHOCTH TloceqHHX. Hoptit norspuMmerp xe JIno, mo ero yOexkqeHMO, Taba 
BOSMOXKHOCTb H3MEPHTb NOMAPH3allHI0 CBeTa BUSY aJIbHBIM Ha6JNOJeHHeM, eCclIH 
- ona ROcTHTasa 0.1%. | | oa 
Onuako, Kak noxa3an JI. Tymepman [133], Takoe yTBepxXeHHe JIHo He 
‘GoorseTcTByer AelicrduTembHocTH. PaccMaTpHBad BH3yaJIbHEIe MeTOJIEI H3Me- 
‘peHHa cTeneHH norspHsanuH usayuenus, JI. TyMepMaH MpHXxONMT K 3aKJI10- 
_ -H@HHIO, YTO OTHOCHTeAbHaN OWHOKAa, COBepiliaeMan JIxo pH BH3yaJIbHOM 
“OnpeseeHHH MaJILIX |CTemeHeh NovispH3allHy (oxo0 0.01) ayHHOro cBeTa, 
papHa WH GolbmMe onpezennemol Bennuannl. TlosTomy pesyAbTaTH JIno, or- 
HOCAINHECH K OTPHWATeMbHOR NOAAPH3aUHH, ABJIAIOTCA HeyBepeHHEIMH. 
Jlwo vccNeqOBat MOAAPH3ANMOHHEIe CBOfCTBa CBeTa, OTPaxKeHHOTO OT 
HEKOTOPHX 3EMHBIX BeLeECTB, B TOM IHCJle—OT J1aB H BYJIKAHHYeCKOrO Mensa 
‘Besysxa. Baranciue creneHH NoAspHsallan H NOCTPpOHB KPHBbIe H3MeHeHHA 
3TOH BeEHYAHE B 3ABHCHMOCTH OT yrla speHiua (B ZaHHOM CJIydae To Gyner 


e 5 


yFou! NpH HCCeMyeMON BelllecTBe MeXKAY MaqaloulHM Ha Hero OTpa2KeHHHIM 


“K HaOMoMareno sys MH), OH Halles, aTO HanOoublllee CXOACTBO C NOVIADA- 
- BAHHOHHEIMH CBOMCTBaMH JIYHHOM MOBepXHOCTH NOKa3bIBalOT BYJIKAHHIeCKHe 
‘ nena ‘Besysus..B pesyanrate sToro, Jivo mpuilet K BHIBOLY, ITO MOBepx- 
“oct JlyHst AovDKHa) OITh MOKpbITa aHAMOrHMHOH 3eMHBIM ByJIKAaHHUeCKHM 


_HiemiaM BYyJIKaHHYeCKON IIbVIbIO. 
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Jlvo BbIcKka3biBaeTcA MpoTus 3akmioueHuH H. [1]. Bapa6autepa o Tom, 
YUTO JIYHHbIe MOPOAbl CXOHbI HeMocpeACTBeHHO C BYJIKAHHYeCCKHMH JIaBaMH. 


OnHako, KaK COBeplIeHHO mpaBHbHo yKa3biBaeT A. B. Xa6axos [19], 
H. II. Bapa6ames ocHopbiBasicA Ha yrvie MAKCHMaJbHOU NOMAPH3allHH, KO- 
_Topbi He BpruuciwieH JIuo. Kpome Toro, mMaTepHaa JIMo HegocTaTo¥eH H He 
OXapakTepH30BaH NeTporpaduyeckH. OH paccCMaTpHBaeT CPeHIOIO KPHBYIO 
nouaspH3auuu JIlyHbl, xapakTepH3ylollyio laBHbIM OO6pa30M CBOHCTBa JIYH- 
-HbIX MOpelt (paBHHH), a He rop. Mexyy Tem, Kak oTmeuaer A. B. Xa6axos, 
 JIEHCTBHTeIbHO JOMYCTHMO, YTO JIYHHbIe PaBHHHbI NMOKPHITbI WemaMv, HO 
 CK@JIHCTYIO TIOBEPXHOCTb JIYHHbIX Trop (xpeOTOB HW BbICOKHX BepLIHH) He cJle- 
_ Ayer mpesnouaraTb COCTOAMeH TOVIbKO H3 Memos. TakKuM OOpa30M, BO3pa- 
*eHHA JIMO He HMe€IOT OCHOBaHHA. 

B 1941 r., mpoH3B02A MOATOTOBATeIbHEIe paOoThl K HaOMOMeHMIO MOJ- 
‘ Horo cojHeyHoro 3aTMeHHa, B. T. Pecenkos u O. I. Kpamep [134] nonyanam 
-CHHMKH JIyHbI Yepe3 MOAPOMA OKOO MOoMeHTa NOAHOMyHus. Jia dororpa- 
dupopanua JIyHbt Obwia MpHMeHeHa KaMepa C (OKYCHbIM PpacCTOAHHeM B 
70 cm. O6pa6oraB nowly4eHHble CHAMKH 110 MeTOLYy, MpeiomenHomy B. I. 
‘MecenkoBpmM [135], aBTOpbI Hall, 4TO CBeT, OTPAXKeHHBI pasHGHbIMH 06- 

 ‘JIACTAMHM JIVHHOU TMOBePXHOCTH BOJIH3H MOIHOJIYHHA, BOBCe He MOJIAPH30BaH. 

Vccaenya pa3viv4Hble 30HbI JIYHHOH MOBepXHOCTH C MOMOMMbIO CielMasb- 
‘HOH MOVIAPH3aHOHHOH M1acTHHKH, yKpelleHHOH B (oToKamepe, Oman ({8] 
cTp. 37) MOATBepAMA HaIH4ne MOAPH3allMH CBeTa, OTPaxKeHHO!O OT HeKO- 
TopbIx O6sacreH JlyHbI. 

B 1946 r.. B cBa3H c paGoTOl, MocBAIeHHOH OleHKe MaCCHI JIVHHOH 
aTMocdepbl (06 sTOH OlleHKe CM. BBIIle, CTP. 17—-18) Ha OCHOBaHHH MOMAPH3a- 
IMOHHEIX HaGmonennit, [O. H. JIuncxnit [43, 44] nonyaun hororpaduy Jlyypl 
OKOJIO MOMeHTOB HepBo H MociesHeH yeTBepTeH, CHATbIC Yepes NOAApOou 
-B 3@ICHbIX HW CHHMX Jyyax C MOMOL{bIO KOpoHorpadha. 

IIpumensa metog B. IT. PecenKosa [135], 10. H. Jlunckuh BernciHt 
‘ CTeMeHb NOMAPH3ALMH UW yrOJl Mey WIOCKOCTbIO MOVIAPH3aWHW UW 39KBAaTO- 
POM HMHTCHCHBHOCTH JIA OTMeIbHBIX YYACTKOB, COCTABJAIOWIAX OKOJIO 0.001 
MWIOWlalH BHAMMOrO JyHHOrO AHcKa BO Bpema KBagpatyppl. Ilo IO. H, Jinn- 
CKOMY ToslyyaeTCa, YTO CTeNeHb NOIAPH3allMH Pa3JIHUHIX DeTasev JlyHbt 
yepe3 3e1eHbI (bHIbTp MeHAeTcA OT O Wo 28%, a yroud Mey MWIOCKOCTbIO 
NOIAPH3alWH CBeTa H 2KBATOPOM HHTeCHCHBHOCTH NOKa3bIBaeT H3MCHCHHA 
-oT +48° no — 32°. 

B cBoeli paGote [44] IO. H. Jinncxuh paccmaTpuBaeT BbILMeyNOMAHYTbIe 
?yamu pa6otn Jlangepepa, H. 1. BapaOamiesa u Jivo uw WelaeT 10 HHM He- 
‘KoTOpble 3aMeuaHua. B uacruoctu, IO. H. Jlmnckuu cuntaeT, uTo oTomxKe- 
‘CTBJICHHe JIYHHbIX MOUB C 3€MHBIMH MaTepHaslaMH, MpOwsBeweHHoe ykKa3aH- 
‘HbIMH AaBTOPaMH, ABIMeTCA (bu3sHueCKH HeOOOCHOBAaHHbIM. 

i  B 1949 r. hpanuysckue yuenpie B. JIno u O. Loanpyc [136] usyrar 
NOApPH3allwIo MemetbHoro cBeTa JIyHbI C TOMOLIbIO BH3yaIbHOrO NOIApH- 
MeTpa, CHa62KeHHONO NoJApHcKonoM. Onn Halll, YTO B KBapaTypax MeneJb- 
HbIH CBET 3AMeTHO NOUIAPH30BaH, UTO OObACHHETCA OUCHb CHIbHOH MOMApPH3a- 
‘HEH COHeYHOrTO CBeTa, paccCeAHHOrO 3eMHOH aTMOCepoh B Me xKWIanHeTHOe 
‘TIPOCTPaAHCTBO. 

Oru «*®e aBToppi [137], Ha OCHOBaHHH NMOMbITKH MOJAPHMeTPHYeCKOrO H3- 
MepeHHA CyMepeuHoro 2dexkTa, BLISBaHHOrO FHMOTeETHYeCKON JIYHHOH ATMOC- 
depot BO BpeMA KBapaTypb! ONpeneMIM, YTO 3TAa aTMOCHepa MOTvia ObITb 
Jlerko OOHapyxKeHa, eCIH ee HOTHOCTh Obila 6b Gombe 107° naoTHOCTH 
3CMHOH aTMOCcdepsnt. 7 

TIpoqomKaa Hayatyto BMecte c JIuo pa6oty, O. Hompdyc [138], p ue- 
Jisx OO6Hapy2Kenua ene Gosee c1a6oh aTMocdheppi JlyHpl, mpHMeHH.T KOPOHO- 
rpa@ H WHTepepeHUHOHHHIN MOMAPHCKON HM HCCeEAOBAT NOMAPH3alluto COuJ- 
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MeqHOrO CBeTa, pacces#HHOro 3a pOXKKaMH MoOwyMecana. On mpuulel K 3aKJIO- 
- GeHHIO, TO IJIOTHOCTb JIYHHOH armoctbepbI y ee NOBepXHOCTH MeHbule B 10° 
‘pa3, 4eM INIOTHOCTbh 3EMHOH aTMOCdepbhI y NoBepxHocTH Semin. 

-Haxonen, HeoGxonumo ormetatTb pa6oty [139] Toro »#e Jlouptbyca, noc- 
_BAULCHHYIO OlpesedeHHIO KPHBOH NOIApHsalHH SeMJIM MH MpHpOsb JyHHOH 
goousn. Ha6sonaa| NouspH30BaHHbI MeneibHEIh cBeT JIlyHbI B PpaHHHX 4 
nmo3aHux tpasax, ©. Tlomptyc, c MOMODIbIO paHee NpHMeHeHHOH uM 2xKe 
(pMecte c JIHo) ycraHoBKa [136], Halle BO3MOXKHOCTH OeHHTb CTeMeHb M0- 
JIAPH3aUMH CBeTa, pacce#HHOrO B MEKIWIaHeETHOe MpOCTpaHCcTBO OcBelleHHOH 
Connuem Semueto.; WMenHo, npHgqasaa HafvieKalllyio nompasBKy 3a 9spdekt 
JICNONAPH3aUHH, BLISBAHHOH Auppy3HbIM OTpaxkKeHveM CBeTa OT JAYHHOHK N0- 
sepxuoctu, O. Jloqpdyc nowlyant, 1TO MOAApH3alluA 3eMHOrO CBeTa OCTH- 
raet 36%. | | % | 

BbluvciHB T. H. KOSDHIUMeEHT AeCNOMAPH3alMH WIA JIYHHOM TouUBHI, 
QO. Tlonpdyc Hallet, TO 9Ta BEHUHHA 34BHCHT OT aslbO6eqoO H OHA HaXOJHTCA 
B COrMlacHu C BbICKaSHIBaHHAMH JIMO O BO3MOXKHOCTH MOKPHITHA NOBEPXHOCTY 
‘JIYHBI CHOeM BYJIKAHHYeCKOrO era. 

Urak, paccMaTpHBand padsornl No H3y4eHHIO MOAPH3allHH JIYHHOrO cBeTa 
SIP@2KHHMH HCCJIeCHOBaTeJIAMH, MbI yOeWJIMCb, 4TO BeCb CYIMeCTBYIOMIHH Ma- 
TepHa NMOIVUeH BH3YaJIbHbIM HWIH PoTorpamuyecKHM MeTOaMu H, MOSTOMY,_ 
“CTpajlaeT H3BeECTHOHK, OTHOCHTebHO HH3KOM TOUHOCTbIO MO CPaBHEHHIO C TEM 
AMaTePpHaJIOM, UTO MOMKeET WaTb Sovlee CoBepHIeHHEIH HU TOUHBIH PoToseKTpH-“ 
WecKHH MeTOL. 7 3 | 

SroT MaTepHad, HeyAOBIeTBOPHTeeH WH B CMBICIe efO MIpHMeHeHHA IIA 
OUPeCMeeHHA MPHPONb AyHHOH MOBepXHOCTH, BBHAy Toro, 4TO B HEM, B 
OCHOBHOM, MIpHBOAATCA JHINy CpeqHHe 3HAYeHHA NOMAPH3allMH CBeTAa, OOLIMHO 
OTHOCAHIMeC# K H@MHOPOYHCJICHHBIM H OOMWHPHbIM OOacTAM JlyHpt. Kpome 
‘Toro, HaGJIOJeHHA HepaBHOMepHO paciipemeweHbl To AyHHbIM (a3sam, TO He 
NOSBONAeT CTPOHTb| TOUHbIe KPHBble M3MeHeEHHA CTeMeHH NOIAPH3allMH B 3a- 
SHCHMOCTH OT yrvla |(tpa3bt JIyHbI, HeEOOXOZMMbIe WIA CpaBHeHHA C TAKHMM Ke 
‘KPHBBIMH 3CMHBIX BellecTB. | 

He BBIuNCIAJICH HM a3SHMYTAIbHbIM yrou Me2xKAY MalaowluMH Ha JIYHHyto 
MOBEPXHOCTh H OTPa2KeHHbIMH OT Hee COJIHC4HBIMH JIyYaMH, BIMAHHe KOTO- 
poro Ha cTefleHb HOApPH3allMM cBeTa, OTPaKeHHOrTO OT JIYHHEIX jleTaeu, 
HeEOOXONHMO yuHTEIBaTD. JleficrBuTembHO, elle B 1903 r. Tanep [140] noxasaa, 
‘GTO HHTCHCHBHOCTb |OTpaxKeHHOFO OT MAaTOBOH NOBePXHOCTH CBeTa 3aBHCHT OT 
A3MMYTAJIbHOrO yrvia MeKLy WIOcKocraMH Magenua wu oTpaxeuua. IIpu stom, | 
MAKCHMYM HHTeCHCHBHOCTH OTpaxkKeHHOro cBeTa (pH MaHHEIX yrviax WaweHHA 
‘M oTpaxkeHua}, BCerma Ha6moaeTca BO BpeMa a3HMyTa 180°. — : 

CrenyerT TakoKe OTMETHTb, YTO OTHIOAb He AOCTATOUHI W CylecTBylouHe 
‘JaHHBe, OTHOCALIMECH K OPHeHTHPOBKe MWIOCKOCTH NMOMApH3allMu CBeTa, OT- 
“‘paxKeHHoro OT pa3svIMuHEIx OGbexTos Jl yn. 

B name pa6ore MEI ONMpaeMcA Ha MpoBefeHHble HaMH B AOacTyMaHH# 
‘<PoTpsIeKTpMuecKHe H3MepeHHA HW MO HHM HCCyIeqyeM CTelleHb H MJIOCKOCTb 
TIOMAPU3aLLMH JTYHHOTO cBeTa, OTpaxKeHHOrO OT pHa eTameH MOBepXHOCTH 
JIyHH. : 
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pos : Tnapa TpeTbs 
METOI HABJHOJIEHHM HW ANMNAPATYPA 


§ 7. PorosnekTpHyecKHH MeTOA, HaGsIOZeHHH, ero NpeHMylecTBa Wm 
HeEOCTaTKH 


TlpuMenenve orosekTpHyeckoro MeTOMa MIA aCTPOHOMHYCCKHX Ha6- 
jomenuii OCHOBaHO Ha 3aKOHax oTosekTpHyeckoro sexta. M3 Tpex BH- 
JOB STOO ABJICHHA MbIl OCTaHOBHMCA TOJIbKO Ha HawOowee yacTO HCIOIb- 
3yeMOM B acTpodH3HKe, TaK Ha3bIBaeMOM, MOBePXHOCTHOM HIM BHELIHeM 
tborosdekTe NOTOMY, 4TO B Hallet HaG6OLAaTeIbHOH alilmapaType HCMOVIb30- 
BaH HMeHHO (boTO3IeMeHT C BHelIHHM oTroapdexkTom. | 

Cytp BHellHero doTroseKTpHyeckoro sexta COCTOUT B TOM, ¥TO 3J1eK- 
TPOHLI, HaxOMsIHeca BHYTPH KakOro-HOO BelllecTBa (O6bIKHOBeHHO—MeTAalI- 
jla HIM NOJyMpOBOAHHKa) MOJy4HB SHEprHloO CBeTa, MOTYT, IPH ONMpeTeJeH- 
HBIX YCJIOBHAX, BLIMTH 3a TIpeevIbl NOBeEPXHOCTH STOrO BelllecTBa. | 

Iipuuwun upumMenenua dorospdexta Wit HaOTODeHHK BbIpaKaerca B 
TOM, UTO C MOMOLIbIO CMelHasIbHbIX NpHOOpoB—MoTOsIeMeHTOB, H3MepeHHA 
‘AYIMCTOM SHEPrHH CBONATCA K H3MePeHHIO SeKTPHYeCKOTO TOKA. Ho, moc- 
KOJIbKy 9JICKTpHUeCKHe BeEJIHUHHbI MOXKHO H3MEPHTb C OYeHb OOMbIOK TO- 
HOCTHIO, (OTORIEKTPHYeCKHH MeTOA B HacTomijee BPeMA ABJIAeTCH TOWHEH- 
IUHM MeTOZOM PoToMeTpHH, BOObUIe, H acTpotoToMerpHa—s YacTHocTH. Tou- 
‘HOCTD (hOTOSTeKTpH4eCKHX HaOIOMeHHM COCTABJIAeT THICAUHbIC JOM 3Be3q- 
‘HOH BeEIMUBHE. DITO —rulaBHoe MpevMyllecTBO MOTOSIEKTPHYeCKOrO MeTOIa. 


Onuy “3 XapakTepHbix ocoGeHHocTeli doTosmeKrpuyeckoro addexra 

* "WpeycraBaeT TOT (akT, YTO KOJIMYECTBO 3JIEKTPOHOB, BbIVIeTeBINMX H3 (oro- 

- WYBCTBHTGIbHOM MOBePXHOCTH, BOOOILe, MPAMO MPONMOPUHOHAJIbHO KOJIMYCCTBY 

_paywvanun, ynapiieli Ha sTy MoBepxHoctTh. IlocneqHee OOcTOATebCTBO OFCHb 

ypowlaeT BEIYHCAUTeIbHbIe paOOTH 10 Ha6NOLATeAbHbIM MaTepHasiaM. I]o- 

- MMMO 93TOFO, OHO MOSBONIAeT HeMOcpeACTBeHHO OMpeWeATh HMHTerpaJbHble 

_SAPKOCTH MPOTAKeCHHBIX HeOecHbIX OObEKTOB HW NMOMHbI€e HHTCHCHBHOCTH CHeK- 
' TPaJIbHBIX JIHHHE. 


B ormuuve oT BH3yaIbHEIX HM tboTorpaduyeckux HabmoAeHHH, MpH oto- 
9JIEKTPHYeCKHX HaOJNOMeCHHAX BCe H3MepeHHA BeyTcA Bcerqa C OAHHM 
-TeM 2Ke HW, BMeCTe C TeM, CTPOro NOCTOAHHBIM MIpHeMHHKOM cBeTa. ITO obec- 
MeunBaer OOJIbUTyIO CTAOHJIbHOCTh H OGODbEKTHBHOCTh (OTOMeTPHYeCKOH CH- 
-CTeEMBI TPH HCMOIb3OBaHHH oTOoIeKTpH¥ecKOH GoTOMeTpHH. 

MorosseMeHT MpescraBisaer co6oH npu6op, KOTOpHI cBoO6ofeH OT BCe- 
BOSMOMKHEIX OWHOOK Fila3za, NpOMBIAOINAx ceOaA MPH BH3YaJIbHEIX Ha6v110- 


_ J@HWAX, a TAK2Ke HW OT HeMasoro KONMYeCTBa oTorpaduyeckux OIHOOK. 
KpoMe .BbillleyKa3aHHbIxX, IpHMeHeHHe (pPOTOIIeMeHTa HMeeT ellie TO pe- 
HMYecTBO Mepey, BH3yaJIbHbIM MH *hoTOorpaduyecKHM MeTOZaMH, 4TO OHO N0- 
3BOINeT NOIYUATb HeMPepHIBHYIO H TOUHYIO PerHCcTpallHio CBeTOBOTO MOTOK@ 
H O6HAPyXKHBAaTb CTO BOSMOXKHbIE KPaTKOBPeMeHHbIe HW HeOOIbUINe H3MCHCHAR. 
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Heo6x02HMoO OTMeTHTD, yro (oTOSexTpHueCKHA. MeTON OTHIONb He AB- 
Jnerch aOCOMOTHO CBOGOAHHIM OT BCHKHX HeOCTATKOB. Hao6opor, HecmMor- 
pa Ha GomplHe npevMywlecrsa, STOT MeTO Koe B YeM ycTynaeT BH3yaJIbHo- 
my H ororpaduyeckomy MeTOuaM. HanpuMep, NocieaHHve XapakTepH3yl0TCs. 
6ollbUIeH CNOCOOHOCTHIO NPOHHKHOBeHHA M0 CpaBHEeHHiO C [ePpBHIM. HexkotTo- 
} TOMIEKTPHYeCKOrO MeTOMa HAO CYHTATb MOCTATOUHO 

HCNOIb3yeMHIX MPH ero lpHMeHeHHH npHOopos. — 
en ; +: » 











‘Tipu na6mogedunx Jiynnt Gonbulle. Bcero BbIABACTCA HEOCTATOK doro-. 
. SeKTPHYeCKON oTOMeTpHH, COCTORTIHH ‘B TOM, UTO HCHOAb3OBaHHeE Nocienw- oF 
‘Hero MeTOa, B OTMHYHE, OT tbororpadyyeckoro,. He 2aeT BOSMOMKHOCTH Ha~- | 
' .6100aTb OHORPEMeCHHO MHOrHe OObeKTHI JIYHHOH MoBepXHOCTH, 
Tor HemsocraToK, KOTOPHIM Tak2xKe cTpafaeT H BH3ya/IbHax coroMerpHa, 
Npexcrapiser cOOGH cepbesHyi0 MOMexy B CMBICIC HakomleHHaA Oo;bliore- 
‘HaOmolaTebHoro MaTepHawa. = — = 









Orxppirve sBeHHA thorosdexkta nouTH cpasy xe Hallio NpHMeHeHHe 
B ACTPOHOMHH. ODHHM H3 MepBbIx OObeKTOB, Hal, KOTOPHIM ObLIM. NOCTaBJICHHT 
onuTEl, 6sita Jlyza. Emes 1907 r. noaBulacb cTaTbA Cre66uHca u Bpovia 
[141], B xoropoH apropsl cooO6ulaiM o pesyibTaTax onpewemeHHa CEJIGHOBLIM: ° 
- @oromerpom 3aBucuMocTH Osecka JIyHbI or e€ (paspl. 3aTeM, HHTerpaIbHyto: ' 
-orosekTpHyueckyio dboromerpuio JlyHnl MpoHsBedt Pymxse [142]. Ou Hatter, 
—-¥To,. OTpParkeHHe JIYHHOH MOBepXHOCTH He COOTBeETCTByeT 3aKOHaM JlamM-. _ 
Gepta u Jlomenb-Seenurepa. Pyxpe [143] spmoiHHa TakxKe, PoToseKTpH- 
ueckoe onpetenenHe aib6exo JIyHH, KoTOpoe nolyuMoch paBHEIM 0.055. 
Pa6ora Koanepa [144] nocsaujena onpezeneHuio 3Be3RHHX BeIHUMH. JlyHHt 
WM Wpyrux HeGecHbIk CBeTHI MeTOLOM 31eKTpOoPoTOMeTpHH. | 7 
-  C mpuaMenenuem cborosiekTpryeckoro MeTONa ObMWIH BbITIOIHeHbI H Opy- 
rue HHTepecHbie Ha6mogzeHuA JIyHbI, O KOTOPHIX MBI YACTHYHO YIOMAHYIUL . 
Brie (§ 4).. | | | oe 
Hakone ykaxkeM, YTO OMHCaHHe POTOSIeMEHTOB H o6unh o630p doro-. 
QIEKTPHYeECKOH aCTpOPOTOMeTPHKE, C coorpercTByiolleH 6u61norpaduel, MpH- 
BOMATCA, HanpHMep, B padorax B. Bb. Huxonosa ((52}] rnappr V wu XXV) uw 
TI, T. Kyanxoscxoro [145]. | 


§ 8. Kpatkoe onucatne lIpHMeHeHHOro aeKTpo*oTromMeTpa 





Haxonnenuve Ha6wl0naTeibHoro MaTepHana iA aHHOh pa6orH Mpou3-- . 
BOJHIOCb B AGacn aHCKOM acrpodusngeckol oOcepBaTOpHH C MOMOLIbIO- 
nepBoro COBeTCKOFO 3Be3MHOTO ajlekTpooToMerpa. BecbMa mogpoOHoe onH- 
caHve sToro npHOopa maerch B pa6orax [146, 147]. Tem He MeHee, MBI CdH- 

-TaeM HYKHBIM IIPHBeCTH 3eCb XOTA Ont OUCH KPaTKOe ero OMHNCAaHHe. 

A6a aHCKHA 3Be3IHEI snexTpodboromerp pa3spa6oran B. b. Huxo- 
HOBEIM H II. I. Kyavkosckum H ycTraHoBsieH Ha ckoncrpyupoBaHHoM H. Yr. 
-Tlonomapesnm 330 mMuiuMeTpoBoM = ped.texTope. B xkatectse onTHyeckolrt 
CHCTeME! 3TOPO auleKTpodoToMerpa mpuMeHena cxema’ ‘@abpu (HIM cxeMa 
BHXOAHOFO spa4Ka), C MOMOLIbIO KOTOPOM ycTpaHAIOTCH BOS3MOIKHBIC CHCTE~ 
MATHUCCKHE OWIHOKH, ROSHHKalOWHe 3a CieT HEOMHOPOMHOCTH pd cnpenesie- 
HHA YYBCTBATCJIDH oO MOBepxHoOcTH . (poToKaTOga (ouMMOKH rH2HpOBKH 
H OWHOKH MpH cpaBHeHHH OGbeKTOB Cc pa3IHIHOH cboTOMeTpHuecKOH CTPyK- 
Spor npH6op uMeer, rasonoJHBlh CYpbMAHO-lesHeBEIHi <poTOSJIeMeHT... 
--Ycuneuwe oroToka mpoussomutcd: coOpanunM no cxeMe Tlewuka KOMMeH~. 
CALHORNEIM ycHIHTeeM MOCTOAHHOrO TOKA. MopoTok H3MepsHeTCA BHICUKOTYB~ 
— @TBHTCMBHDIM 3CPKaJIbHHIM FaJIbBaHOMETPOM. fe | i. 
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OcHCBEbIe 9JIEMEHTLI 3IeEKTPOtOTOMeTpa—MoTOI/IEMeHT, BXOAHOe BBICO- 
KOOMHO€ COIPOTHBeHve H 31eKTPH4eCKaA JlaMila, NOMellleHbl B BaKyYyYMHOM 
UMLMHOAPHuecKOM KOpIlyce. | 

OntHyeckad YacTh NpHOopa pacnosox*Kena B CielHasbHOM MepexOMHOM 
ycTpolicTbe, MocpexCcTBOM KOTOpOro koprllyc doToseMeHTa MpucoeAMHeH kK 
NHTaiollemy pediextopy. B 9TomM MecTe moMeliaioTcs HH3a Dabpu. aek- 
TPOMArHUTHBIM 3aTBOP, AHadparMbl pa3HbIX QHaMeTpoB, ycTaHaBjMBaemMble 
M0 Mepe HaMOOHOCTH HM CMeHHbIe MeTaJJIM4eCKHe ONpaBbl C pa3HbIMu CBeTO- 
@WIbTpaMH, TOJIMpOHLaMH HW HeTpabHbIMH (PuIbTpaMu. 

3jecb 2Ke YCTPOeHbI: MOCTOMHHBIA HCTOUHHK cBeTa (doToMeTpHyeckHH 
CTaHZapt), CAelaHHbI “3 OONamgaiolleH BLICOKHM MOCTOAHCTBOM CBe4eHHA. 
CAMOCRETAINCHCA PaMOaKTHBHOH KpaCKH H, CBA3aHHaA CO ‘BCMOMOraTeJb- 
‘HOW TpyOKOH, BbIBHKHaA MPH3Ma MOTHOrO BHYTPeHHero OTParKeHuA, M03R0- 
AAOMad HaOMOLaTb NOOKeHHe H3MepseMoro OObeKTa B Auadparme nosa, 
T. €. KOHTPOIHPOBaTb HaBOAKY Ha 9TOT OObeRKT. 

DeKTPpOPoTOMeTp YcTaHOBJeH Ha MOMOH OCH CKIOHeHHA B H3CMHTOB- 
ckom doxyce pedwexropa. Baarogapa noxWunHuKOBOMy KpemeHu1o @oro- 
MeTPp MOXKeT JBHraTbcs# B NOSHUMOHHOH MWIOCKOCTH. Dro o6ecneuuBaeT yHO6- 
Hy!0 Jit HaOJIOMeHAA YCTaHOBKY KOHTPOJIbHOH Tpy6Ku. 

l’aJIbBaHOMeTp, KOHTPOJIbHO-H3MepHTevIbHble MpHOOpHI, peocraT u MHTAalO- 
ikve OaTapeH NoMelleHbI B OTAebHOH KOMHaTe. Onn coeqHHeHBI c npH6o- 
POM XOPOLIO H3OJIMPOBaHHBIMH HM TULaTeIbHO 3a9KPaHHPOBaHHbIMH MpoBo- 
WaMu. 

Ha6momenua ocylilecTBisoTca AByMA Ha6mionaTretamu. Onn v3 HEX 
HaxOJuTca B Oallne y pedaeKkropa. OH HaBOAUT TeecKON Ha u3MepseMBIe 
CObeKTHI WH THAHPyeT Cc WOMoUtbIo 10-cm ruga, CHaGKeHHOrO MO3HILMOHHBIM 
MHKPOMETPOM, a TaKKEe CMeHHeT MAJbTPbI WIM MOMAPOHABI H WHacpparmut. : 

Bropok HaOlofLaTeb MOMelWaeTCA B KOMHaTe, Fe HaXOAMTCH rambBa- 
HOMETP H IlepeyHCJIeHHble BbIIWe Apyrve WICMeHTbI 3eKTPOMoTOMeTpa. Ira 
'KOMHATa MOXeT ObITb OCBELICHHOH H, B HEOOXOZHMBIX CJIY4aAX—OTeIJICHHOH. 
Sanaua Broporo naG6lOLaTelA COCTOHT B TOM, YTO OH LOIDKeH peryJIHPOBaTb 
paOoTy ycumuTeA, OepHpoBaTb 31e€KTPOMAFHHTHEIM 34TBOPOM MH BECTH OT- 
‘CueTHI TaJIbBaHOMeTPa HW 3alvCH B KypHasle HabwmoeHHH. 


SaciyKuBaeT ObITb OTMCYCHHBIM, UTO MOCcpeCTBOM paccMaTpHBaemoro 
QJEKTPOPOTOMeTPa MIPOM3BeAeHO HeMaJIO HHTepecHbIx HaGwomeHHH B pa3- 
JMYHBIX OOACTAX ACTPOHOMHH HU reodu3uKH. B uwactHocru 110 ceJlIeHorpacduH, 
C MOMOL{bIO STOTO MpHOOpa NoMyyeH HaGMOMATeADHbIN MaTepHad JIA HeEONHO- 
KpaTHO yNOMHHaBilehca pa6otnr A. B. Mapxoza [75]. 


IIpuMenus stor xe npu6op, T. Merpeanmeuau u J. Xutapos npouspe- 
JIM H3MepeHHaA NaJeHHA OCBeHIeHHOCTH B MOJIYTeHH WH TeHH Yepe3 Ba CcBeTO- 
@UIbTpa BO BPpeMA NOWIHOrO sIyHHoro 3aTMenua 8.XII1.1946 r. Oru H3MepeHHa 
plu OOpaboTaHb! HM Ony6mHKOBaHBI Hamu [148]. 


KpoMe MouispH3alMOHHEIX Ha6OJeHHH, NPOBeLeHHEIX B LaHHOs paGote, 
MbI BBIMOJHHJIH Ha STOM MpHOope pad aOcOJIOTHHIX H3MepeHHH APKOCTH He- 
CKOJIbKUX eTateH JIyHbt oKONO nomHOyHHa. PesynbtaTEI O6pa6oTKH 3TAXx 
HaOJIOMeHHH XK AYT OnyO.IMKOBaHAR. © : 


§ 9. Hccaen0Banne NOJAPH3SY!IOWWHX CBOHCTB TelecKkona 


Jina oOHapyXenua cucTremaTuyeckoH OWMOKH, HeH36exKHO BKpasblBa- 
follleHcA B HaOwIoAeHHA OaroqapA CHOCOOHOCTH 3epKal pedleKTOpa nMousa- 
PH3OBaTb CBeT, HEOOXOAHMO ObLIO MpoBecTH paboTy TO HCCTeqOBaHHIO NOAA- 
PH3yIOUHX CBOHCTB NpHMeHeHHOrO HaMH TesecKona. STO MbI CUHTaIH HVK- 
HBIM OCOGe€HHO MOTOMY, 4TO aGacTYMaHCKHH 3Be3AHbI  3%1eKTPOdoTOMeTp . 
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NIpHKpellieH K YCTPOCHHOMY NO HpeadoKasbHow cucreme Hacmuta pedpuiex- 
TOpy, KOTPpan, KaK H3BECTHO, NPeAyCMaTpHBaeT AONONHHTeIbHOe MIOCcKOe: 
3epKaio, MOMeLeHHOe NO yruiomM 45° OTHOCHTebHO Benpabieune BXOMsl+- 
mero B TewIeCKON cBeTa HeOecHbIX Te, > 

He Hatiaa Hurge B JMTepaType HHKAaKHX pa6oor, Kacalollaxca HccleOBa-~ 
‘HHA MOJIAPH3Y!IOWHX CBOHCTB ACTPOHOMHTeCKHX HHCTPpyMeHTOB, MBI Mocty-- 
MHIH CIeELYIOULM 06pa3omM. | 

Bo-nepsaix, MocpecTBOM yCTaHOBKH, HPHMeHeHHOM HaMH Jia nomspu-. 
SAllHOHHBIX HaOJIOAQHHH JIYHHbIX OObEKTOB, ObIIH H3MePeHH, IPH COBepLeH- 
HO paBHBIX YCJIOBHHX C JIYHHbIMH HaGJOReHHAMK, CTeneHH NOMApH3alHE: 
CBeTa HECKOJIBKHX APKHX 3Be30, Pa3HbIX CileKTPaJIbHbIX THNOB. CunTad cBeT 
STHX 3B€3, HeENOJIAPH30BaHHBIM, MO2XKHO OblIO, KaK MbI AYMAJIM, NOslyaenHyt0 - 
BeJIHYHHY CTeMcHH NOAApHsalMu NPHNHCaTb CaMOH ONTHKe MCNOb30BaHHHOLO : 
HHCTPpyMeHTA. : 

Matepuad novapH3alHOHHEIX HaG6yloyeHvi 3Be3z co6pan B TaGJIMIe- 
9.1, roe mpuBezeHHad B NocwemHeM crol6ue BenuyuHa P osHauaeT  cre- 

NeHb MOAPH34WHH | CBeTa 3Be3M, BbIQHCJeHHyIO lo qopmysie (12.4) (cm. 
Ranbue § 12). | : 7 _° 3 

_ Kak BHAHO H3| 9TOH TaOTHUb, CpeAHAA CTeneHb NOMAPH3auHH  cBeTa. 
3Be3, BbIBeqeHHad 'H3 11 u3smMepeHuu, paBHaetca 0.040, IIpumepnHo raxo#: 
BeAHYHHE! JONKHAa Oba ObITb, 10-HalllemMy yOexkReHul0, H OWHOKa, BHOCH-. . 
Maa B NOJIAPH3allHOHHbIe HaGlOseHuA JYHHOH MOBEPXHOCTH OMTHKOM Ip 
MeHAeMOrO TeweCKoMa. 

_ OyHako, Kak 9To crenyeT 13 aCTPOHOMMYeCKHX HaOoneHHH MocsemHero. 
BpemeHy [149, 150, 151, 152, 1531, cper nexoTopuix 38e3q nowapa3onan. He: 
OyAy4H yBepeHHBIMH B NOJHOM OTCYTCTBHU NONApPH3allun cBeTa HaGwtiona- 

_ €MBIX HaMH 3Be3Z, MbI MOIIH C COMHEHHeM OTHECTHCb K MpOBeeHHOMy HaMH. 

















ONHITY. | 
. Ta6auna 9.1 gbhogo 
Cc 
| ! Moment | H 3 
Aara wa6awnenna Ha6m0 1eHuA ee = Ef 
no Maporomy © - gpesmpr Hoo 
og @oggohgqdob BpeMenn ~ cd s 6 | UP 
¢ Pee Weugolrggbol goMbygmogol s s| a £ 
Mhomo | dndgb Ao mo | x YO 
3 _ | Abagmona ghaon| qobobymegdo ge Bas . 
Aom nee 
I 1950, HeK., 17 16 37°5 o Teasna—gnhrrbo! 3-80 Gs 0-038 
©93- } 
2 wr ET (16 §2-5 N Pri6—mggd9d0b | 3-72 P 0-030 
3 —_ 18 63 3-0 o Teasna—gamebo! 3-80 4 O-OSt 
4 » 19 17 10:0 =, 3-80 ; 0-035 
5 » 19 17 24:0 : 3:80 ie 0-040: 
6 1951, AHB., 13. 19 01-0 % 3°80 e 0-040 
mob3. 
7 » 14 16 36°5 m Pr6—amggb9d0b | 3-72 i 0-037 
38 a. ste 16 58-5 o Temna—sahrbo| 3-80 is 0-032 
9 1934) a 19 17 09:0 a Tunpri—aggmgBo-, 2-16 K2 O-O4I 
do — sob 
10 | 1g 17 22-0 & Jibga—medob 3-12 | Gop 0-051 
am { » 19 7 37°5 | © Puapp — B30@a- 3°84 Ao 0-042. 
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Ilostomy mpecraBsiaso HHTepec, C TOUKH 3peHHA CpaBHeHUs, NpOBecTH 
HallieH yCTaHOBKOM HaGJOMeHHA TeX 3Be3,, CBeET KOTOPHIX HO HCCeOBaHHAM 
EPyrHX aBTOPOB He MOKA3bIBa/ NOVIAPH3allHIO. | 

Taxue HaGl0ReHHA DelcTBHTeIbHO H ObLIM MpoBeseHbI Hamu. O6n- 
e@KTaMH HaGJOJeHHA ObWIM BHIOpaHbI 3Be3AbIl, MOKa3bIBalollHe GIM3KKeE K 
HYJIO CTeMeHH MOIApH3alHH NO QIeKTpOMoTOMeTpHyeCcKOMy HCC/eAOBIHHtO 
'Xusptuepa [151]. | 

Pe3yibTaTbl HalHx Ha6MoseHHi mpuBeneHb B TaOnHue 9.1L. aa cpas- 
HeHHA, B TOceqHemM cTol6ue 93TOH TaGJIHIbl MPHBOAATCA TakxKe cTeneHH 
noapu3auun P, rex *xe 3Be3, m0 u3MepeHuam XuspTHepa B 1949—50 rr. 
1151]. | 

Kak BHIHO, Mexay JBYMA pxiqamMu HaGNOMeHHH HMeeTCA CHCTeMaTHUe- 
ckoe pacxomenue. IIpn sToM crefeHb NOAApH3allMH, NOMyueHHad HaMH, 
OObIMHO 6ObUIe TakOBOl, MoysdeHHOK XuapTHepom. [lomumo sToro 3aMe- 
TeH ONMHAKOBLI B OOONX HaOMOMeEHHAX XO CTeNeHH NOATDH3aAnMH 3Be3T 
mo HX pacnoloxKeHH1o B TaGIHLle. . : 


Ta6auua 9. IL gbfromo 








_ Moment Ss 
Alara Hab sO LeHUA Homep ger. Ey 
nabsonenns | TO MuponOH | SED Pze i. 
| % : 
‘- 9490639004 ga@bygmogol ae a s) oe 
Moggorgqdob Imdgoqo Bestntoc ES| 2 £ 
= dg ae vate D) 
2 aohomo Bbeagmon BD anbg@g0m | B& | Ses 
3 ommon aS |Og3 
hom re) m . 
I 1952, Mal, 28 yh ay Ae — 8 4010 5°15 Bs 0-030 | 0-004 
2 MIOHb, I 22 23-0 +20 3649 5°09 B3 0-048 {| 0-008 
3 ee 22 48-5 +22 3648 5 +40 B.o§ | 0-043 | 0-007 
4 | 23 14-0 +24 3914 5 +67 A2Ia |0-055] 0-009 
5 » 1 23 33-0 +31 3925 | 5-69} Br-s |0-070] 0-008 | 


Ha6monenua XuubTHepa, KaK HM HalllM, MpOH3BeZeHbI C NPHMeHellHem 
petbieKTopa, BCIeqCTBHe Hero HECOMHEHHO, YTO ero pesy/IbTATbI TAaKKC ROI- 
SKHbI ObITb OTATUCHbI OWHOKAMH, BbISbIBACMBIMH TIOJIAPH3YHOINHMH CBOLCT- 
BaMH 3epKaJl HHCTpyMeHTa. OgHako, Halo CKa3aTb, 4TO XWJIbTHEp Ha6sroONaJ 
B tboxyce KaccerpeHa, B TO BpeMs, Kak HalllM HaOwOMeHHA, Kak yace OHIO 
‘OTMe4eHO BBbIIe, NPOH3BOAMIHCh B dokyce Hocmuta, OTMMYaIONLMMCH OT 
TIPeAbILYIWWero BOMOMHATeIbHbIM TJIOCKHM 3ePKaJIOM. IlosTOMy cTaHoBuTca 
HOWATHOH WH MpHIHHA CHCTeMAaTHYeECKOTO MOBLILICHHA CTelMeHeH MOADH3aLHH 
3Be3i B HalllMx pe3yJIbTaTax MO CpaBHEHHIO C pesybTAaTaMH XWJoTHE A. 

Tlockompky cucTeMaTHyecKHe OWIMOKH, BHOCHMbIe Boobie MpHMeHeHHOH 
XAIETHEPOM yCTaHOBKOH B BeJIMYHHY MOIAPW3alMH 3Be3M, KaK YKa3bIBaeT 
CaM aBTOP, 4pe3BbIdaHHO MaJIbIl, TO MOMKHO JOMYCTUTb, YTO YaCTb 3THX OMIA- 
60K, BhIS3BaHHaA 3epKasaMM pedvlekTopa paBHsetcs Hyso. Torga, etn pas- 
HOCTD M@XKY CpeHUMM CTeNeHAMH MOJAPH3alMH MATH 3Be3q, HadwlOLeH- 

pix Hamu wu XuETHepom, 6ynem uMeTB (Prxdep —(Px)cp = 0.042, T. e TG- 
NygaeTca BeIMYHHAa, O1M3KaA K IIPHHATOM paHblile WIA XapakTepHCTHKY AC- 


AApPu3ylOUlero CBOHCTBa Halllero pedlekTopa. 

| TakuM O6pa30M Ka3aJlocb, YTO BOMpOc HCCeqOBaHHA NOMAPH3YICULAX 
‘CBOliCcTB TenecKOna Obl pelieH Gomee HH MeHee MpaBHsIbHO. Onnako, yKa- 
sauue B. A. JlomO6poscxoro [153] Ha To, 4TO NOMAPH3aUHA 3Be3qHOrO CBeTa 
MeHAeTCH CO BpeMeHeM H, BOOOIIe, *eaHve HMeTb Oolee yOeHTebHble 
JlaHHble, 3aCTaBHJIH Hac MpOBeCcTH H APyrow OMbIT, ONHCaHHbIH HMxKe. 
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oe | 
pi IPH NoAroTOBKe ONbITa OLWIO OTHICKAHHE TAKOrO HCTO4- 
HHKA CBeTA, CTeleHb NOIAPHSalAH KOTOPOTO SaBeOMO Opa 6bI OKONO HYAS. 


UsnecruLim: PakTo | 3 | 
IWHAHCh BOCNOJIb3OBaTbCA. BBHAY HeOOXOZMMOCTH ObITb BECbMa OCTOPOKHEIM 


"pH pa6ote Ha seKTpotboTomeTpe BO BpeMa HaGJIOMeCHHA TAKHX APKAX KC- 
' SOUHHKOB, KAK COJHETHEIC JIU. i | 


| Sanmowenmem jaxan. B. I. Decenxosa u O. II. Kpamep [134] 0 Tom, 


He MoKa3bipaeT HH MaJiefillero NpH3Haka NOJHpHsallaH, 


iTo: nowHan JlyHa 
ocnenHee spema JI. A. Pomxoscxum .[154] ‘aa uc- 


TIpHMeHeEHHOe’ BB 


.CHELOBAHH MONApHsyloiel CNOCOOHOCTH ONTHKH a/IMa-aTHHCKOrO MeHACKO- 
Boro TeleckOMla, MH TaKXKe He MOTH BOCHOJb30BaTbCA MOTOMY, ITO Wit Hac 


HMeHHO JlyHa NpemcTaBlana HsyTaeMHA OObEKT H CUHTAIH, ITO PesyIbTAaThI 


‘B. TI. Decenxosa -¥ 
B pesyabTaTe 
Ha HCCIeEOBaHHH 
BaHHH CReTa, COSMaHaeMOrO TeMMepaTYPHHIM H3/TyYeHHeM HHTH Hakala, Har- 
‘peBaeMOH SJIeKTPHYCCKHM TOKOM B JlaMiie HakaJMBaHHs. Xora, Kak H3BCCT- 
‘Ho [155], cnet OOHYHEIX TeMNepaTypHHX (He FepHEIX) u3iyyaTeleH wacTHaqHo 
‘OJIMPH3OBAH, HO -BOCTOMb30BaBIHCh yKa3saHHem akan. C. HM. Basanosa 
1155] MEl Hameminch NOMYIMTD KBasHeCTeCTBEHHBIM CBeT HMOCPeACTBOM Hpo- 
‘WyCKaHHA NOAPH3OBaHHOTO cBeTa Yepes MYTHYy!o cpery. - | | 
SCTBJIAJICA CAeNyIOWMMM o6pa30m. Ha ogHOM KOHLe OIfTHYe- 
Kofi CKaMbH NoMeliianacb crporo aMadparmupoBalvad 12-BombToBad amma 
‘HaKAMHBAaHHA, UpHMeHAeManH Da onrHueckHx mpHOopos. Oua maTasacb OT 
MICNOWHEIX akkyMyyiatopos. [locTosHcTs0_ HanpaxKeHMH TOKa MpOBepHIOCb 
NIpenH3HOHHEIM BOJETMeTpOM. Ha ApyroM KOHIIe CKaMbH 6b ycTanoBeH 
@oToyMHoxsTerb (POY-19, neped oTOuyBCTBHTeIbHLIM CIOEM KOTOPOTO 
NpHMeHAeMH HaMH id HaGmOReHHA AyHHOH moBepx- 
CTemeHH MOJAPH3allHH NMPOM3BOAHAOCh ONHCaHHEIM B 


BHIMeCKASaHHOMO, JIA Hallux telef MB OCTaHOBAJIMCb 
ACKYCCTBEHHOTO HCTOUHHKa CBeTAa, a HMe€HHO—Ha Hctcy1eq0- 


HOocTH. BaruncieHue 
'§ 12 cnoco6om. : 
_  Wamepenua Ha onTwyecKoi cKaMbe MOKa3aJIM, 4TO CTeMeHb NOIApu3a- 
yMeHbINeHHA HOMAPH3aUHH MCCHezyeMOro HCTOUHHKa CBeTa Neper jlamMnon 
uLIO NOMelleHO MATOBOE CTeK0, HO 3TO NOUTH HMYeTO Hé M3MeHHO. JaTeM 
HSMepeHHA OBWIH MpOW3BeXEHH yepes MOMOGHOe CTeKIIO, MPH PAa3JIM4HBIX 
MOMOMKeHHAX HOCMeEMHETO H MPH Pa3sHYHbIX APKOCTAX aMMbI, TO OOectieu- 








lO CHHKeHHe NOIHpwsauaH NowTH fo Hyss. TlonyueHHyio BCe Ke, OWCHb 
-anenbKyio BeuHUMHYy creneHu nonapHsanan (0.007) Hago MpanucaTb Tor- | 
_. PelHOCTAM -H3MepeHHA, BCeAcrBHe Yero, Make B.ciyiae TeopeTHFecKOro: 


OTCyTCTBHA NOspHBaluH (@=b=Cc), BeENMIMHEE a,b, c pceraa OTNHGHE Apyr 

OT Apyra H NoApakvKaibHan BeHUnHa B dopmyne (12.2) Bcerma MoNOMn- 

‘TenbHa [134]. . a , | 
‘Tlocne sToro MBI pellimiH Ha6OaTb TakOH HCTOUHHK cBeTa Yepes Om- 


Tuxy peduexropa.|Ha stor pas aMmouKa noMelllalacb BHe OallHH, Ha 
PACCTOAHHH IpPHOAWSHTebHO 9 MeTpOB HA Tocue TUWLATCIbHOH HAaBOUKH petp- . 









eThH Ha TasbBaHoMerpe OOnIKHOBeHHEIM O6pasom. .B 
MepeHH MOIYUHIOCh, ITO CTeMeHb NOMAPH3alHH HCCJe- 
wlyeMoro cBera, mpollemitero yepe3 ONTHKy pedseKTopa, paBHsAeTcs 
0.046 + .005. ; ) 7 : | | 
Tlomysesuaa mp sTOM CpaBHHTeMbHO Govblllad BeEMYMHAa cpeqHeH kBa- 
Rparwyecko# omm6ku (0.005) o6bacHserca TpyHOCTbIO TOUHOH HaBORKA 
pedexropa Ha HCTOUHHK CBeTAa. Masnexbkoe mepeMeliigHve HcTOUHHKa cBeTa, 
BBHY ero 6/1830 K TejleCKONY H MPHCyTCTBHA WeHTPaJIbHBIX BCHOMOra- 


Mektopa OpasiHcp - 


| PENBHHX SePKaJl, IKPAHHPYIOWIHX .OCHOBHOE 6ombluoce 3epKaslo pedmeKTopa, 





a likeeilte italien nih RMD AMT NE ite Bisco. Abt 





M @CTECTBEHHOCTH MpAMOPO COMHeUHOrO .cBeTa MBI He pe- 


-O. TI. Kpamep aaa namero cnyaan Tpe6yioT MpoBepka. 


‘MMH MIpaMoro cBeTA JlaMIIKI HakaiMBaHHa B cpeqHem paBHa 0.040. Aas 


re 
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NN an 


BbISBIBAIO 34M€THOe H3MeHeHHE KOJMYeCTBA CBeTa, Maaollero Ha 3epKasio- 
pedblekTopa H, cTano 6bITb,—oTcyeTOB Ha raJIbBaHOMeTpe. 

Bee BeIHuHHbI, KacalOllHecs MpoBexeHHoro OlbITa, coOpaHbl B TabHUe- 
9.111. | 

Bplyntas, cefiuac, 43 BeIMUMHEI creneHu NOMAPH3allHv, NOLYYeHHOH pK 
HaOJIONeHHH KBa3HeCTeCTBeHHOrO cBeTa Mocse ero TIpOXOMMeHHA Yepe3 ort- 
THKY pedbuexTopa (0.046), creneHb nomapu3auHM 9TOrO 2xKe cReTa HO ero: 
Mmpoxoxenua Teseckona (0.007), noryyaem 0.039, Tr. e. Betnunny, Haxona- 
IytocH B XOpOWeM corlacuH c NOJIyYeHHbIMH PaHblle BeJIMYHHaMH, Xapak- 
TEPHSYIOINHMH NOJIAPH3YIOUly!O CMOCOOHOCTh 3epKal pedpleKTopa. 


Tadanna 9. JIL gbmogo 
Cpeauasa crenenb noaapu- 


© an 
= By ace F's 2‘ jsaumu co cpemneit KBaipa- 
2 Habawzaempit ucrowmK : : BS, MHIeCRGE: DInEOKOR ITpumeqanue 
SoG &] samohobogool boBjomm 
5 WdygOMR90NMO Fyshoe s 2 £ 8 bomralbo LsBqo~me s200- 8960 836d 
ire) 


AIAN GYOmBom~m|dom 





1} [pamow ceer sammy Ha- 


KaNMBaHHA 5 0-045 0-002 be3 npoxomnzenua 


g2Mg0hgd0b Boomfool 
sohMadoho Lobsmegg 


2 | Ceer namunt HakaauBauna, 


ONTHKH pedileKropa 


HaQgergja@athab midpo- 
§Ob Zoggemgmoo 


NpOAWe AU Yepes Ma- 


TOBOE CTeKIO 5 0:046+0-003 ? 
goMgomgdob Bsowymob 
Labsogg, gogmamn dghJom 
doboBo 
3 | Caer ramon HaKkanupnanuag, 
NpowWenmuMk ywepes MO- 
DOWHOE creKIO 24 0-007+0-005 ” 
goMgomgdob Booymab bo- 
Boom, gogmagmoa éodabgdh 
dobo8o 
4 ‘ 15 0-046+ 0-005 C mpoxoxaeHuem 4e-. 
pes onTuKy pedimere 
TOpa 
Hoygmgiaamhob msdn 
gob go3m00 


TakuM o6pa30M, B3aB cpeaHee 13 BeJIMYUHH, TOJIYYeHHBIX JIA Xapakrte- 
PHCTHKH MOVIAPH3ylOWleH CHOCOOHOCTH 3epKaJl petbieKTOpa, MOXKeM OKOH- 
YWaTEJIDHO 3aKJNOUMTb, YTO CTeNeHb NOJIAPH3alMA CBeTa, BLI3BaHHad TIPOXoxt- 
ACHHEM MOCeqHerO Yepes ONTHKY pedbiekTopa paBusetca 0.040. 

CylenyeT OTMeTHTb, YTO CoracHo uio6esHoMy coo6mulenHio B. A. Jlom- 
OpoBcKOro, Halll pesyAbTaT xOpoMto COrlacyeTCa C MpOBeAeCHHbIMH HM HCCIe- 
AOBAHHAMH NO W3YYeHHIO NOMAPH3YIOWHX CBOTICTB aJIIOMMHAPOBaHHbIX 3epKa. 

ACHO, 4TO MpencraBaser SonpUolt MHTepec yCTaHOBJIeHHe BO3MOKHOCTH 
yueTa OWIM6OK, BHOCHMBIX BJIHAHHeM NOJAPH3YIOWlero CBOHCTBa TelecKona 
B NOWAPH3alMOHHbe HaGOJOQeHHA JVHHBIX OODeKTOR. Ilostomy Mb H cHe- 
“aM W3J0XKCHHYIO HHMKE NOMBITKy TaKoro yuera. 

AA BbIACHEHHA XapakTepa NOMApH3auHM cReTa, a HMeHHO, JWIA ycTa- 
HOBJICHAT QJVIHMTITHYHOCTH HIM TpaAMOJIMHeHHOCTH (cm. § 5) noulapu3anun,. 
Kak H3BeCTHO, MPHMeHHeTCA MWiaCTHHKa B YeTBepTb AVIMHEI BoMHEI [153]. 

He ume BO3MO2KHOCTH NOCTaHOBKH TaKHX HcCeLOBaHHii, MbI 6yaeM 
OCHOBBIBaThCA Ha pe3yJIbTaTax MpexKHuX UcCeqoBaTenel [131], uw upHmem, 
UTO CBET, OTPaxXKeHHbIN OT JIYHHOH MOBeEPXHOCTH, NOJAPH30BaH NpAMOWIHHell-. 
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Meroa naGrrongnyl x ermapnTypa 


Ho. TipHuem, M1ockocTh NovIApHsalAn (1OMHMO MOMeHTa NOAHOVIYHHA, Oo 
KOTOPOM OyfeM TOBOpHTb HwKe), KaK NoKa3bIBaloT ‘NCclenoBaHHA B.: JIno 
[131] » 1. = BECKO lah a Take HALIH pe yaureny Be 3aKmjoueHne), 


paxtepa nomapHsaunH ecTecTBeHHOTO cBera, npolles- 
- Wero Yepes ONTHKY pedrekTopa, TO Tako CBeT LODKeH ObITh NOMAPH3OBAaH- 
HHIM SJIHNTHYECKH, MOCKOJILKY €TO OTPaxKeHHe MPOHCXOLAT OT MoBepXHOCTH 
— AOMAHBPORAHHEIX 3epKavt. Tlaockocth 2Ke noApHsalluHn pedaextopa, Kak 
HOKASBIO. HCCIEAOBA! ne, BpOROAHT yepe3 OnrHqeCKyI0 OCb H OCb CKIOHCHHSE 








‘pHuuMas BO Bit MaHHe BbIMeCKAsaHHoe, ‘MBI Tenepb MaxKeM HOCTYNHTb 
. CHayaa c NOMOUIbIO serKo nonytaemMon OpMyvIE: 


a 810.8 LO) ) — sin 3 cos! cos / (9.1) 
‘cos 8, sin/ 


roe /—yronoe paccrosHue. Mexkay COouHUeM H Siynoi, a BO 4 6(—ckaoHe- 
Hua ConHua vu. JIyHbI, 21d MoMeHTa Ha6mogenna AanHoro Q6neKTa JIYHHOH - 
HOREPXHOCTH, BHIUH uM yro x MexKAY KPYTOM CkylOHeHHA Jlyup WM 9KBa- : 
TOpOM HHTeHcHBHOCTH. [locae 9sTOrO, HOCTPOKM NIPHBEHEHHbIA 3yecb (pH. 
2) wepTex, rae BA b SKBATOPa HHTCHCHBHOCTH (copnagaourero C IMJIOCKO- 
CTO HOADH3GNHH [yHHOTO cBeTa) oOTAOx%KHM BeKTOp fr QKBABaeHTHEA 
BeIHTHHE HBMepeHHOA, HCKAXKeHHOM BVIHAHHEM TeJIECKONAa, CTeMeHH NOMApH- 
SayH¥, a BAOIb JH oh A napayaee ‘(copnagalouleh ¢ MocKocTbio HomApH- 


rH remy ys 


xTrop P=0. 04, “xapanrepssyonin monapysyomyo 
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B Takom ci1yuae, BeKTop Xx =p—Pno cBoeH BeMYHHE ONDKeH  ObITS 
SKBURARRHTHDIM IHHQH, CCH TaK MOMXHO CKagaTb, CTENeHH. DOARPH3alHH 
cpeTa, a. ¥POl.y' AOMPKEH QKASbIBaTb HCTHHYHA . YrQ, MeXKAY UOCKOCTHIO. 
NOAAPH3AUHH CBETA |.YHHOTO, pieests HK. Png ae MHTSHCHBROCTH. 

Baancaenune Ain HeEKOTOPHIX ‘06 M MyTeM BenwunHn X u 
Y npupezeHy B raéjmue 9.IV. 3HaK yraa y' offpexenmetca aHanorM4Ho 3Ha- 

Ky hing y (cm. § 12). Tian cpasuenua sg€écb xe naITCA. Bequwaun P Hy. 
— 4 Wat. uGMeag. abb. doar. N21 | ; 
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Ta6suma 9-IV ob ahhoma 





























Haw Yacrb) 

sHoadobgdob beg | 

(bod6. bofomo) 
1953* 3°31) 20 46 +I5°5 mS 


_ Muposoe} Yrou gake , 
lata ae base O6beKT fe dals ly ; | : 
dbaymom, gobdab 
12) 
aomomo nyse srjnby moogddo | | 
hom ae. | | Oo | 
1952°10°3 | 23 32 + 7-1{ Vunnapx 0-042  0:036;+75°5 —61- -O 
sodsomio | 
1953- 3°30, 21 28 + 6-3} M 0:038 | 0-045 —5§1-6,—60-0 
7-19] 19 18 — 83-2 i 0-098 0-062|—20- si+12-0 
8- 1] 22 §1 +87-8 : 0-094 | 0-059) +14-5|—13-0 
9:24 23 OI +25: Hl 0-051 | 0-028/+42-9/—50-§ 
1952+10- 3) 23 32 + 7-1}! Tirouomeit 0-053 | 0-046|/+68-5/—47-0 
Shamed) 
10-27] 17 26 see 7 .: 0:082 | 0:047|-+ 6-8/416-5 
1953- 3-30] 21 07 + 6:3 - 0:030 | 0-042/—43-2}—64-0 
F631. 2307 +74°5 ’ 0-094 | 0-060/+ 8-4|—16-0 
1952+ 1-11} 20 42 — 6-1] I[lwarou 0-056 | 0-049/—55-8|—44-0 
sm@moAmbo 
1953: 8+24| 20 52 + 2:6 | 0-059 | 0-063/+65-5/+ 38-0 
1952: I-10} I7 40 —16-6!| M. Kpusncon (107K- | 0:037 | 0-012) ~—25-9]—81-8 


0-057 | 0:056/—44-Q|--41-o 





! Kak BHAHO, B Ppa3JIM4HbIX CAYYaAX, B 3€BHCHMOCTH OT yruia cbasb Jlynut, 
3epKaJla pe*JIeKTOpa eHCTBYIOT Pa3JIMYHO Ha BeJIMYHHY CTeNeHH NMOJApHs3a- 
UHH WM MOJIOMKeHHE MIOCKOCTH MOVIAPH3allMu JIVHHOrO CBeTa. EciM OKOJIO KBa- 
‘Wparyp ctTemeHb MOJApH3alluu BCera YBeIMUMBaeTCA H3-34 BIMAHHA mapa- 
3HTHOH NOMAPH3alHH MHCTPyMeHTa, TO OKOVIO MOJIHOJIYHHA MHOraa HaGui0- 
aeTCA ee YMEHDILIeHHE. 
ITO OGCTOATEJIbCTBO, MOXKET GbITb, YKA3bIBaCT Ha 3AMeUeCHHBIM BHepBBle 
JIvo [131] sdekr Tak Ha3brBaemMOH OTPHLaTeAbHOH NosspusalHA IyHHOrO 
cBeTa (cm. § 6). B nomb3y nocmwequero 3aK1IOUeHHA, MO-HalleMy MHeHHIO, 
FOBOPUT Take HaOsOLaeMbIH HaMH CHJbHbIM MOBOPOT MVJIOCKOCTH NoOApH- 
3alUHH B MOMEHTHI NOIHOMYHUA. Binpowem, Hao CKa3aTb, 4YTO WIA Takoro 
BbIBOAa MPHBeJeCHHbIN 30eCb MaTepHasl HeEMOCTaTOUeH, 
| B jlabHeilieM, paaH HCKIIOUCHHA Mapa3svTHOH NOMApH3allHH HHCTpy- 
MCHTA H3 HaOsMIOMeHHH WM OKOHYUATEAbHOFO PelUeCHHA BOMpOca OTPHILAaTebHOH 
‘HOMAPH3allHH, HeOOXOAHM TlepeHoc IJIeEKTPONOJAPHMeTpHYecKHX HaGJIOLenHHi 
JIYHHbIX OObeKTOB B AGacTyMaHCKOH acTpodu3snyeckol oOcepBaTopHH c ped- 
JleKTOpa Ha CBOOOAHBIH OT Mapa3HTHOHK Nouapu3sauHH 40-cm pedpaxtop*. 


§ 10. Hccaeqopanve MpuMeHeHHOrO NomAponza 


B gaHHoh pa6oTe, MpH H3y4YeHHH MOJIAPH3allHOHHBIX CBOHCTB JIVHHOTt 
MOBEPXHOCTH, AHaATH3aTOPOM CJIYKHI MOMeMIeCHHbIH MexKAY JBYMA 3allluT- 
HbIMH CTeKIaMH YrepalaTHTOBbIH MOJIAPOUN, H3roTOBJIeHHbI B Tocynapcr- 
' BeEHHOM onTuyecKkom uuHcTuUTyTe B 1949 r. []meHKku Takoro noOIApouza, TOLH- 
HoH B 0.01 MM, Kak H3BeCTHO, OOJaaloT CBOHCTBOM IIPOMycKaTb JIMWIb JIH- 
HeHHO NOApH30BaHHEH cBer. (Ilompo6Hble MaHHble O TrepamaTUTOBbIX IOJIA- 
poHgwax MOXKHO HalTH B padotax [156, 157, 158, 159, 160]). 


* B aanHoe BpeMA Takoe MePONPHATHE yase OCYLeCTBACHO. 
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Ais HCCe1OBAHHA MPHMeHEHHOTO HaMH TIOIAPOWAa, B CMBICAe ‘ompese- 
JICHHA CFO. CHEKTPabHOH MpospayHOCTH H CMOCOGHOCTH NOMAPH30BaTB CBeT 
B HHTepBase 4000-6100 A°, Onin npumeHeH yHuBepcasbHbI ‘MOHOXpoMaTOp 

_YM-2 co crekisHHO onTaKo#. B KayecTBe MCTOUHHKa cBeTa MIpHMeHssacp 
TovewHad Jlamma CLI-62 u3 ceHcuTomerpHyeckoro Ha6opa. 

IIpu HanpmxeHun Hakama 10.62 BoubTa, UBeTHad TeMMepaTypa JlaMMbl 
papHasach 2850 rpanycam, MouHocts—100 satram, [pa Hammx mpomepax 
JaMila NOMepKHBalacb B YKa3aHHOM pexKHMe. Cx ee MokyCHpoBaJica 
CIl€lHaJIbHEIM KOHACHCOPOM Ha BXOJHOH ule MOHOXpomaTopa. ILlupuHa 
eH Opalacb paBHoH | mM. Bnvioruyio kK BEIXOAHOH Wen MOHOXpoMarTopa, 
B KaueCTBe MPHEMHMKAa JIYUHCTOH 2HeEPrHu, CTaBHJICA TePMO3eMeHT, H3FrOTOB- 
JeHHEK B AadopaTopuu JleHuHrpaacKoro 2eKTpO-TexHH4eCKOTO HHCTUTYTA. 
XapakTepHCTHKH TepMO3d/JIeMeHTa TAaKOBbI; COMPOTHBJIeHHe 12.2 oma, UYBCTBH- 


BOJbT : 
» TIpHeMHad noutagy 1xX10=10 mm?. 





TeNIBHOCTE 1.0 





BaTT 


Ala H3MepeHHA TepMOTOKa CAYKHA UVBCTBHTeIbHEIE 3€PKAaJIbHBIH TaJib- 
BaHOMeTp @upMp | Kem6puaxKa (BHelllHee KpHTHYeCKOe CONpOTHBIeHHe 


n | ~ MM | 
100 om, wyBcTBuTenbHOCTS no ToKy 230 — np paccTosHHH MeXKIY 3epKa- 
| . La 


JOM HM UIKasIOw B'l M, NOMHEIM MepHom coOcTBeHHEIX KoueOaHuli 1.5 cex, 
BHYTpeHHee comporuBieHHe 18.7 oma). Pacrsop BBIXOAHOM Wenn Opacs 
PaBHLIM 0.5 MM C TOW IebIO, YTOGBI CBeTOBOM MyyeK, BLIXOLAUIME H3 MOHO- 
XpoMaTopa, WeAHKOM yMelijaJica Ha y3KOoM (B 1 MM UIMpHHoIO) crae. TepMOo- 
QJIEMeHTA. | | 7 3 
'  Tpanyviposxa ,6apa6aHa MOHOxpoMaTopa 3apaHee 66a «u3BeCcTHa Oo 
TIPOMepaM CNEKTPasIbHLIX JHHHA PTYTHOH H HeOHOBOM aMn. | 
Cneppa mpomMepsocb pacipesemeHue SHeprHH B CHeKTpe JaMMB 6e3 
MOJIAPOHNOB. SaTeM, CMeKTpasibHOe paclipesetenHe 3sHeprum B CBeTOBOM 
MOTOKe JIAMIIbI H3MeEPANOCh MOCe NPOXOKAeHUA H3JIVYeHHs Yepe3 ‘Hal To- 
JAPOWA, KOTOPHIN MOMeLayIcH BIVIOTHYIO K BXOMHOH LeIH MOHOXpoMaTopa: 
Takve Ke NpoMepH OblIM MpousBeeHbI Yepe3s ABA NOAApoua: Hal MU BTO- 
poh Momspougz (KOTOpLIH Obl BbIPesaH H3 Toro Ke WHcTa repanaTHToBol 
MJICHKH, UTO HW NepPBbIH, HO He Obi 3aKJIQUeH MeKAY 3aUlMTHBIMM CTeKIaMH) 
ciepBa Tipu NapajeAbHOM, a NOTOM—Hpw NepleHAHKYAAPHOM Apyr K Apyry 
NOJOMKECHHAX UX NOCKOCTeH MoOvIApH3alluH. ae | , 
_ Himes Takue w3MepeHua, MOKHO ObIIO yKe BHIYHCITD KOS MDHLHEHTEI 
. MIpO3paqHOCTH NOJIAPOHAOB HW MX CHOCOOHOCTh MOVIAPH30BaTb CBeET Pa3JIHUHBbIX 
JUIHH BOMH. © : | | _ 
Jia AaHANOTHUHBIX MIPOMePOB B 61H3KOM YJIbTpadbuosete (3000—4000 A*) 
HCNO/Ib30BaJICA MMerOluica B AOacTyMaHcKoH o6cepBaTOpHH o30HoMe;?p, 
pa3pa6oTaHHblH B/|a6oparopHH doromerpuu Mxctutyta du3nKu JIeHHH- 
rpagcKoro rocyapeTBeHHoro yHuBepcuTeta [165]. _ i 
OTOT IpHOop HMeeT CYPbMAHO-LlesHeBbI POTOSTeMeHT C OKHOM U3 TOH- 
KOTO yBHOJIeBOro CTeKIa H CHaOKeH TPeMFT Y3KOMNOOCHBIMH (UIbTpaMH, “Cc 








SO@PeKTHBHBIMH JWIKHaMH BOWH 324 mp, 360 mp un 440 my. a 

IIpH pa6ore -c' o30HOMeTPOM, HCTOUHHKOM: CBeTa, C MOMOIHbIO KOTOPOrO 
Olpedelauch KOIPPHUHEHTE! Mpospastocrn: NOATPOHAOB,” CAYKMTIpAMo;t 
cBeT CouHua, HaXOMAUeroca BLICOKO Ha ropH30HTOM. IIpomepsi Beluch npH 
COBeplIeHHO ACHOH) morose. | 

Pe3yIbTaTbl HBMepeHHi, BEITOMHeHHBIX C yKa3aHHbIMH MHCTpyMentamu 
coOpaup! B Ta6a. 10.1. B nocreqHel, KpoMe JHHbI BOAHBI, IPHBOAATCH BLIpa- 
2KEHHBIC B MPOUeHTAX: 7%.>-KOOPMUUMEHT NpospayHocTH NpHMeHeHHOTS HaMH 
NomApowa; %,—KospPuuMeHT npospayHocTu ABYX MOApOHAOB: Hamero u 


te, 
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Apyroro MOAPOHAa, MOCTaBACHHBIX TaKHM OOpa30M, 4TOObI HX IMMOCKOCTH 
NOAAPH3aLHH COBMaLalv; tz —KOSPDHUMEHT MpOSpayHOCTH Tex Ke MOMA- 
POHOB IIPH CKPelleHHOM NOJIO%KeHHH HX MIOCKOCTeH UOMAPH3allMH. 


~Tabanua ro. I gbhomo 











(. 

AB mb f % ty | ts; 
324 2°8 i-4 O-! 
340 2°7 1-0 oO 
360 3:6 | 0:6 O 
380 8-5 | 3°7 0 
400 14°83 | 8-8 ¢) 
420 20-0 | 12-8 fe) 
440 24°5 | 17°0 
460 28-7 | 19:3 oO 
480 30°4 | 20-4 fe) 
500 28-8 | 19°7 O 
$20 290 | 19°5 0-2 
540 29:0 | 20-0 0:2 
560 28-7 | 20-3 0-2 
580 28-8 | 21-2 0-3 
©00 30-0 | 23-4 0-3 
606 30°3 | 23°7 0-3 


CyreneHb NOJIAPH3alHH CBeTa, NPOMYULeCHHOrO HAPHMCHeCHHbIM MOJIAPOH- 


T—T 
: °.. KaK BHKHM, paBHa 100% uan 


Ke BecbMa O6J1M3Ka K ITOMY 3HAdeHH. 

Ha puc. 3 WaltoTCH KPHBbIe CNeKTPaJbHOH MpospayHOcTH, MOCTpOeHHbIe 
corjacHo Ta6muue 10.1. Jia ciyyan ts; KPHBaH He NPHBOAHTCH, BBHALY -Hy- 
JeBbIX (HIM OJM3KAX K HyJIe€BbIM) 3HA4YCHHA STOH BeJIHUHHHI. : 


Ate 
KY 





JOM, BbIUHCIeHHaNd TO dopmMysle p= 


T. 








Sg 






320 342 363 380 400 420 446 469 422 500 520 540 563 580 20° 


Puc. 3 bob. 


Ha puc. 4 npuBozutca B3aTaa u3 pa6ote [147] kpuBan cneKTpabHon 
UVBCTBHTeENbHOCTH 3JIEKTPOCPOTOMeTPa, HCHOIb30BaHHOrO HaMH JIA NOMA- 
PH3aNHOHHBIX HaOsiogeHuh JlyuHbt. 
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__Merog HaGArogennit W annaparyoa 





_ Paccmorpenue! ra6anupr 10.1, a rakoke pacyHkos 3 4 4 noKa3biBaeT, 4TO 
fiPHMeHeHHe HCCeOBaHHOrO NOJIMpOHa B KaYeCTBe aHa/IH3aTOPa MPH HOuIA- 


tT 


shemale ian 








ad Gadechonds 
YOctOnTcapne 


OLNGeuTEnanan chin rceseaas 





matsesteecxuevé 


Fey hezame ‘b3 38% or q 


Ci 


+ 
w4 
w 
2 
1m 
es 


Puc. f: bat. 
PHZAUNGHHEIX HaGTOMeHHAX Ha a6acTyMaHCKOM auleKTpo*oromerpe, BIOIHE 
 onpasgane, ee 8 | | | 





. Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


et ASAD pic Xe, 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


Taapa yeTBepTaa 
HABJIOJIATEJIbHBIM MATEPHAMI 


§ 11. Boi6op ayHneix o6pa3zoBanui aaa HadmogeHHs 


Hakomienve mpHMeHeHHOro B ZaHHOH paGoTe HaGwofaTembHOrO MaTe- 
pHala MpousBo_H0cb Hamu B A6acTyMaHCKOH acTpodu3snyeckoh oOcepBa- 
Topuu c 17.X, 1950 r. no 25.X. 1953 r. 

Jina w3yueHua paclipeleeHua NoApH3auHH mo MoBepxHocta Jlynpt 
HaOJNONeHHA BeJIHCb, BOOOUIe, DIA copoka NATH OOJIacTeH, HO DJIA OKOHYA- 
‘TebHOH O6pa6OTKH MbI OCTaHOBHJIMCb Ha COPOK OAHOH OOaCTH, KOTOpbIe 
6omee WI MeHee PaBHOMePHO MOKPbIBalOT BHAMMYy!0 4aCTb JIYHHOrO JHCKa. 
CrpemaeHve Ha6sl02aTb OoublI0e YHCIO JIYHHBIX OObeKTOB, ObIIO OrpaHH- 
‘yeHO xapaKTepOM JIPHMeHeHHOro MeTOZa HaOJIOMeHHH, UCKTOUAaTOlero 
BO3MOMKHOCTb OJHOBpeMeHHOrO HaOsmloneHHs Oosee ONHOH eTaH. OTO 
‘O6CTOATCJIbCTBO, KaK MbI yxKe oTMeuaH B § 7, NpeAcTaBAAeT Cepbe3HbIH He- 
‘mocTaToK (oroseKTpHyecKoro MeTOa B CMBbICe 3aTpaTbl BPeMeHH JIA 
‘TIOJLYYCHHA MACCOBOrO HaOMOAaTeJIbHOrO MaTepHaa. 


Vi3mepsembple o6/1acTH YRHOH MOBEDXHOCTH MOKHO pa3OuTb Ha Cilesylo- 
wwe 4ueTbipe rpynnnl: 
1—Mopa u 3aJMBbr; 
I].—][nHo Kpatepos; 
II].—Martepuku u ropHble o6acrH; 
IV.—Caetvinie J1Iyun. 


HomMepa no Hopayky, Ha3BaHHA HU CeleHorpadtbwuecKHe KOOPJ.HHAaTHE 
(y—1upota; A—yonroTa) BCeX H3MePABUIHXCA OObEKTOB JIYHHOH MoBepx- 
HOCTH aHbr B TaOsmuue 11.1. 

Kpome Toro, 3TH Ke OO61acTH OTMeUeCHbI Ha NPHBeAeHHbIX 37eCb CHHM- 
Kax JlyHpt (oto | u 2). 


OroxnecTBIeHHe KOOPAHHaT HaGvOaeMbIX JIYHHBIX JeTasleH MpOH3BO- 
JWMIOCb mo KapTaM Helicona [161]. 


KoopauHaThl 6OJIbUIHHCTBa HalllHX OObeEKTOB COBMaaloT C KOOPAMHAaTA- 
MH OODbeKTOB, HCCIENOBAHHbIX PaHee APyYrHMH aBTOPaMH MPHMeHeHHeM Pa3- 
HbIX M@CTOILOB. 


ITO OOCTOATEIbCTBO MO3BOIAeT MPON3BeCTH CpaBHeHHe HalwHX MOVAPH- 
3AllLMOHHbIX HaOOJeHHH KaK C MOJOGHbIMH Ke HaOJIONeCHHAMH, TaK HW C Ha- 
OJOTCHHAMH, XAPAKTeEPH3YIOWIMMH OTParxkaTeJbHylO CNOCOOHOCTh, iBeT H Apy- 
rue CBOHCTBa JIVHHOH MOBeEpXHOCTH. 

Ha6moeHHA MpousBoqMiucb BO BCcex dba3sax JIyHbI Haw BCeMH BHAH- 
MbIMH B J.AHHOe BPeMSA H3OPaHHbIMH OGMaCTAMM, KOra 9TO OBO BO3MOK- 
Ho. Ho He Bceraa, KOHeEYHO, 10 COCTOAHHIO HeOa HAM 10 APyrum MpHyinHaM, 


yaBasloch HaGliOaTb 34 OAHY aHHy!O HOYb BCe BUAMMbIe W30paHHbie 
oO beKTHI. | 
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Ta6bauna 11. I gbomo 














sHeaymg (3960) 


Haspanme o6sexTOB H HSMEpAeMEIX TOWEK " 
edagJagoabo wo godmdogo FarOorgoo’ gobs @Mobobgergdo 
I oe 2 aa a Fae ee ee 4 
| Mopa 4 328UBHI P= | 
beoggdo @> yghggdo . 
I enw Paayra Oa Eyoo) +45°- —31°°5 
abs 5) 9 (Q96Amo 
2 Mope eco eee +160 | +58°5 
ada b~go Vceeen) | 
3 ope Kpu3ucos (i0%KHaa YyacTb) +12-0 +57-0 
; gmobalgdal bmg (Lodbhgo0 Bofowo) ‘ aa i 
4 Mope Hexrapa (uexutp) —15:0 +35-0 
Bajdrmob dogo (G95H%o) | 
5 Mope Hertapa (12KHAaA YacTE) 17-0 + 34:0 
BgJGomhol begs (Lodbmgm0 boon) | 
6 Mope [Jnon0poaua (k BOcTOKy oT Kpatepa Meccre)| — 2:0 +45-0 
Boymmaghgdol tm5> (s2H9% Ogbogl phar | 
1. Luo xpatrepos — | 
i Bb459% gd0 aa 2 
’ AsTouuk (teHTp) + 30-5 ef IS 
9gQmamogo (39640) | 
8 saacGareuih (nexTp) —II'5 + 4:0 
oemdoAg60 (39640) 
9 Aapqouc (ueHTD) —13:0 — 3:0 
omgmblo (739640) 
10 Apsaxeib (1eHT") —18-5 — 2°5 
oh bsbgmo (G9bhM0) | 
II Apuctapx (ueaTp) ' +23-0 —47-0 
smobaowhjo (G96Am0) | 
12 Apuctruaan (leHTp) #3355 + I-0o 
ohhabAomn (960) 
13 ApucToteas (nextp) +50-0 +17°5 
shhabAmaAgmoe (G95h0) 
14 Aoxume (ueRTp) “29°56 — 4:0 
os Jodg@0 (3960) é 
15 Yaccesau (uexTp) —-17-0 —39°5 
- polgbcen (39560) | 
16 epoOlOT (1eHTp) 22-5 —A9°5 
Sgagade (496h%0) 
17 lunnapx (1entp) — 5:5 +- 5-5 
Jadom4o (Gg6A&o) 
18 Ipumanpau (cepepHas gacth) — 3:0 —67-0 
aadsmooa (Ame@omagmo bsFogn) 
19 as (107%KHaN. YACTb) — 7:0 —66-0 
8 Andomoo te boFngno) | 
20 BHOKC (LeHTp) + 44-0 +16-0 
g9@agva (3950) 
21 Karapuna (leHTp) —17°5 +23-0 
ALMabs (G9bAM0) 
22 Kensep (wextp) + 8-0. -—38-0 
gpserg@o (3960) 
23 Kupuan (1exTp) —13°5 +24:0 
gohamg (39660) 
24 Konepsuk (1eHxTp) + 955 —20-0 
gasgMboga (3950) 
25 IInaton (uenTp) +51-0 | —10-0 
SmoAagbn. (3960) 
26 Nocuszonwit (mexTp) + 32-0 +29°5 
Sabogmbe (39640) 
27 Wpora (uerTp) +16°0 +46-5 
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Tironomet (neurp) — 9°-0 2+ 5) 
Shamed (Ggbd*ro) 

Puqapoan (1eHTp) . — 2:0 —74:0 
Sahaamo (39640) | 

Teogua (ueutp) —II°s + 26°5 
agagogmy (G96h0) _ 

Tuxo (leHTp) —43:0 | +12-0 
Qoser (Gg6Oo) 

PpaxacTop (uweHTp) —21-0 +32°5 
QO2sebHaha (G96) 

Ullakxapn (cepepyas yact) —42:0 —§56-0 
Bosomeo (Am@am~mmgma bofomo) 

LUukkapa (wmHaA 4acTb) —45-0 
BnzohHo@a (Lodb6Mqm0 boFomn) 


il. Marepuku uw ropupe OOuacTH 
Jdo>h9hH045950 Od AMndHO osMynmMYgdnN 


JaMwmomaghgdn (sHobabgdab dmgob bdomhaw@sb 
bsdbmgm0m) . .. 2 we ae 

IInocroropse (« IOB ot Kpatepa Ppakacropa) —23°0 

Dgg060 (gh. Qhaslambhoal bLoéb.-wobogmgmam) 

Iiaockoropbe (kK 1O3 oT Kp. Ppakactopa) —23°5 

dgarbo (gM. QMogobaamobl bodbh.-smdmbogmgnam) 


+ 31-0 
+ 34-0 


IV. Ceseraue ayun 
bomgmo bbaggdo 


Benen ayye Boxpyr Kpatepa Kensepa (k 3anary 
OT leHTpa KpaTepa) . + 8-0 — 36:0 
Longgdo0b agntragabo gh. gadmgmmal omagemng (ghoA9- 
fob ggbAMob @obogmgmoa) 
Bene aydem woKpyr Kp. houepauKa (k CB or uex- 
Tpa Kparepa) + 11-5 —22-0 
Lbaggdob agnhagnba yh. ymighbogol ofragemag (yho- 
AgMol GgdGMob AmeEoamm-smdmbogmgnmnm) 
Benen ayuew woxpyr Kp. Tuxo (K WF; OT LeHTpa 
KpaTepa) 
Lbnggdob agohragabo ym. Aoasmb amagmoag (yhoAgocb 
B9SAMmob LdbHgm0m) 
4! Jlyx xp. Vuxo (« 103 of kp, Byaananze) —24:0 — 23:0 
gO. Hosabl ULbago {oQmoome@al bodbegn-smdembo3- 
myn) 


| 
35 Kopausnepp (k wry oT Seperos Mopa Kpnsncos) + 9:0 +-56°5 


Bo u36e*aHhe BO3MOKHOTO MPHMelIMBaHHA K JIYHHOMY CBeTY 3e€MHOTO 
CYMepeuyHOrO CBeTa, KOTOPbIH, KaK H3BeCTHO, CHIbHO MOVIAPH30BaH, CTporo 
COGJIOLAJICA MOPAAOK, MPH KOTOPOM HaGJIOReCHHA JIVHHbIX OGbeKTOB HadH- 
HaJIHCb BCerla MOCle KOHIa HW KOHYAJIHCb OOAZATEJbHO NO Hayala acTpoHo- 
MHYeCCKHX CYMepeK, BbIYHCIAeMbIX NO CHelHabHbIM TaOanuam [162]. 


§ 12. Onpenenenue creneHH HW HanpaBJeHHaA NOApPH3auHH 


J[ia OnpekeeHHa CTeMeHH MOMAPH3allMH HM HallpaBeHHA MAOCKOCTH MO- 
JAPH3alHH ObLIH HCMOMb3OBaHbI QOPMYVJIbI, BbIBeCHHbIe akaeMHKOM 
B. TI. @®ecenkosptm [135], caenyroujum myTem. 

JlonycTum, Yo Mbi. HaGsloqaemM CBeT,—CTeleHb H HalpaBJleHHe NOIApH- 
3allHH KOTOpPOrO CJleAyeT OMpeeiHTb,—B TpeX MOMOKeHHAX AHaAIH3ZAaTOPA, 
OTMHYHBIX Apyr OT Apyra MOBOPpOTOM MO MO3HHOHHOMy Kpyry Ha 60°. O6o- 
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sHatiall HAGNIORMEMME HHTeHeHBHOCTH cBéTa; COOTBeTcTBYIONME no1oKEHHIM 
ananisarops) dépes'a;b wc, MOsKeM md: aHahorun ¢ Gopmynof (5:17) Ha- 
MitcaTh caegydiHe Thi ypawHeihn: | e 
ak (J, obs + J, Sint]; an 
bm k (J, cos*(e) + 60°) + Jsin®(w - 60°)}; | aay 
| c=k[J, cos*(w + 120°) + Jq sin® (w + 120°)]. | | 
Peulan Tenepb 9TH ypaBHeHHs oTHocuTembHo J, J, 4% w KH IpHHAMas BO 
BHuMaHHe dbopmysy (5.18), momyanM: 


lr SY 


2Y a(a—b) +b(b—c) +e (= 4) (12,2) 

a a+b+c er ae 
u ) ; | 
tg s0=V3 eer eee eee | (te) 


Stu opmyvn -B. [. PeceHKoBa H MalOT BOSMOXHOCTb BHIYHCAHTH CTE- 
NleHb NOMAPH3ALHH. H HanpaBeHHe MIOCKOCTH NOVIAPH3allMH M0’ HaGiOzeH- 
HIM HHTCHCHBHOCTAM CBeTa, MpollemWiero Yepes aHaH3aTOp Ip ero Tpex 
TOMOXRKeHHAX, OTMHUAIOMLHXCA OHO OT Apyrofe HocieqOBATeALHHIMH MOBO- 
poramn na 60° «i a | 

Tooxkugectsentnre dopMynam (12.2) u (12.3) Bapaxetia Air Pp HO, 
Kak yoKe yKasbisain' M. A. Bauaxua3e [163] u IO. H. Jluncxaft [44], moxkHo 
NOJIYYHTh Govlee’ NpPOCTHIM myTeM, eclM’ 6yeM PpacCMATPHBaTb 1aCTHUHO MO- 
JIAPH30BaHHBI CBeT, KaK ‘COCTOMIMHA H3 eCTeECTBEHHOH H NOApH3OBaHHOH 


_ KoMrionelr: | Wa 
HetpyaHo noka3aTb, ¥TO dopmyste (12.2) MosKHO NpHAAaTb ellie Cleny- 
TOU BHI: 
p= ye. | | (12.4) 
(abo 


Jlaa onpemenenus crenenu NomapH3auvH CBeTa, OTPaxKeHHOrO OT JTYHHOH 
TIOBePXHOCTH, MbI MO/Ib30BaJIHCb HMeHHO nocieqHei opmyo#, KoTOpaA 
pH BLIMHCIeHHH Ha aputMomertpe ropa3sqo yAobHee, uem thopmyra (12.2). 
Kpome toro, opmyaa (12.4) mosBonseT cocTaBHTb B Hpotiecce pa6orni 
| ab +-ac + br 


(apb+or 
UTO 3N@YHTEIBHO COKPatllaeT BPeMA BLIUHCCHHA, T. K. pa3Hblé JIYHHbIe OOpa- | 
3OBaHHA MPH PasHBIX 3HayeHHAX BeIHUHA a, 6 AC WacTO HMeIOT ORHHAKOBBIe, 
C H3BeCTHOM POUHOCTHIO, A Hu, CTaso 6bITb,—OARHAKOBBIe P. 

B Hallem cayyae, T. €. IpH Ha6OMeHHA JIYHHEIX O6pa3z0BanHHi oTosJIek- 
TPpHYeCKHM POTOMETPOM C MpHMeHeHHeM NomspowAa, BenMuHHE! a, b vu c npen- 
CTaBIAIOT COGOH APKOCTH ONPeReNeHHOH NiowWaiM, BbIpPesaHHOH C MOMOTITbIO 
AHadparmey, Ha JYHHOM AACKe, COOTBETCTBYIONIMe TpeM MocCeOBaTe/IbHEIM 
nowoKeHHAM ttowdpowla, c moBopoToMm Ha 60° no no3HiHonHomy Kpyry. Ho, 
MOCKOIDKY OTKONeHHe CTPeIKH TralbBaHoMeTpa TIPAMG MpOMOPILHOHaJIbHO 
SIPKOCTH H3Mepsemoro OO6beKTa, BMOMHeE BO3MOKHO OpaTh B opMy1aXx 
(12.4) uw (12.3) BMecTo 4, b vw Cc cOoTBeTCTBYIOUlHe KM OTOPOCHI rathBaHo- 
MeTpa H BEIYHCIATh CTeMeHb NOIAPHSAWAH A yroul - 

Buuycienwaa no dopmyze (12.3) BemmunHa © npegctasusaer cobol 
yroa, coctablenHb MexKAy MWIOCKOCTAMH NOApH3atMH Ha6loAaemoro 
cBeTa H NOIApOHAa, pH HyeBOM NMOJOKEHHH NocteTHErO. 


> 


TaAGAMLY Did HAxXOMKACHHA P B 3ABHCHMOCTH OT BerHUHHE! A = 12 
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Jia BbIYHCIeCHHA yrvla WT. e@. JIA YCTaHOBJeHHA COOTBeTCTBYIOLero: 
KBafpaHTa, TObKO d@opMywia (12.3) HegocTaTouHa. Heo6xoaHMo HaiiTH elle 
(opyyly, BbIpaxKaiollyio CHHyC WIM KOCHHyC 3STOrO yrila MOcpeACTBOM Be- 
mmuHH a, 6 wc. Jina cunyca ymBoeHHoro yrvia ©, HanpyMep, H3 ypaBHe- 
Huw (12.1), c mpHMeHeHnem cbopmyvipt (5.18), Kak 3TO HeTPpyAHO NoKa3aTb, 


nNoOwyuaerca: 
sin oO eh), (12.5) 
a JIA KOCHHYCAa: | 
ie eS (12.6) 
p(a+ b+) 


C nomoutpio dopmya (12.3) wu (12.5) moxHOo uMerb yxe Boose ompe- 
AeweHHoe cyKeHHe 00 yrne w. JleHcTBHTebHO, NOCKOJIbKy 3HaMeHaTelb 
mpaBow yacTH dopMywp (12.5) Bcergqa MOOKUTeNeH, 3HaK BeEIMUHHbI SiN2w- 
OyAeT 3aBHCeTb TOIbKO OT 3HaKa pa3HocTu C—O. Tlosromy aia onpemeneHHat 
yrila © OyeM HMeTb CJleqylollve Mpoctble npaBwvia, 

1. tg2w>0 uw ch). 

B 9TOM calyyae SiN 2m >0, 0° <2y<90? wn OK<w<45". 

B Kayectse 2m GOepercs ocTpbili yrou CO 3HaKOM Titoc, a yrou w 6ymeT pa- 
BeH NIOJIOBHHE NOvIyYeHHOrO OCTporo yrula C TeM Ke 3HaKOM. 

2. tz2w<0 u cb. | 

B 3TOM cilyyae Sin2w>>0, 90° < 2m <180° u 45° <w<90. 

B kauectBe 2w 6eperca octpbili yrom co 3HaKOM MuHyc, a WWIA NoAyaenur 


®, K MOJOBHHE STOFO OCTporo yruia Hao asreOpanyeckH npH6aButTp 90°, 
T. &. yWrom © G6YeT NOMOMKATEbHBIM. 


3. tg2w<0 u cb. 

B 9ToM cayyae SiN2W<0, 270° < 2w < 360° uw 135° <w<180 umn 0 >w> 
> 45".B KayectBe2w G6epetca ocTpbiii yrol cO 3HaKOM MuUHyc, a yroat w OyY- 
AeT paBeH MOVIOBHHE NOJYYeHHOTO OCTporo yruia Cc TeM Ke 3HaKOM. 

4. tg2wo>0 wu c<9, 

B 9ToM culyyae Sin2w<.0, 180° <2w<270° wu 90° <w<135" nan—45 > 
>w>—90". B kayectse 2m GepercH oOcTpHi yroa cO 3HaKUM UdlOc, a jaa 
NOTYICHHA ® H3 UOMOBNHi STOrO yrda adreOpanyeckH Bbidn.aeTcH 9O", Tr. e. 
YOu w@ OYAeT OTPHUATeJbHbIM. | 

Kak BHQHO H3 BbIINeCKa3aHHOrO, yrOul ® HMeeT TOT Ke 3HaK, YTO A pas- 


HOCTb C—b MexkKay BeAHUHHAaMH, BbIpaKalolluMu APKOCTH Ha6JO,aemMoro 
CBeTa MPH NMOJIOKeHHAX NOJIAPOHLa, COOTBeTCTBeHHO, 120° u 60°. 

Ecu Tellepb y¥TeM, 4TO Np HaGMIOAeHHAX H3MeHeHHe NoAOKeuna T0- 
apouna oT 0” no 120° npoucxoguao myTem ero MoBopauMBaHUA B MO3HL- 
OHHOH MJIOCKOCTH NO HalpaBJIeHHiO JBHXKCHHF YaCOBOH CTPevIKH, TO cTaHerT 
SCHbIM, YTO MOMOMKATEIbHbIe W AOJDKHbI OTCUHMTHIBATbCA OT HYeBOrO NOIO- 
AKeHHA MWIOCKOCTH NOJAPH3aWHH MOMADONAa MpPOTHB HanpaBAeHHA /BHKe- 
FAA WACOBOK CTPeJIKH, a OTPHUAaTeIbHbIe—NO HalpaPbweHHiO JBHXKeHHA Ua- 
COBOH CTPeJIKH. 

PaccMOTpeHHble Bblllie YeTbIPe CTYYaA MOMKHO MpeACTaBHTb cxemMaTHye- 
CKH, KaK 3TO TOKa3aHO Ha pHc. 5, rae wHdpamu |, 2, 3 u 4 oGosHaueHD ceK- 
TOPbI H3MeCHeHHH W, COOTBETCTBYIOWLHe 3THM CJYUaHM, a MHaMeTPaMH KPyxXKKa 
aa, 6b w CC—nOMOXKeHHA MWIOCKOCTH MOAAPH3allMH NOMApousa, cooTBeTCT- 
BeHHO IIPH MO3HUMOHHbIX yruiax 0°, 60° u 120°. 
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OHakO, JIA OKOHYATeJIbHOH HHTepMpeTaluuHH HaGwloaTebHOrO MaTe-. 
PHaJla BaxKHO 3HaTb He yro ©, a yrom (O603Ha¥HM ero Yepes Y), MEXKIVY 
MJIOCKOCTbIO NOJIAPH3alHH CBeTa, OTPaxKeHHOrTO OT JIVHHBIX JleTaeH, a 
SKBaTOPOM HHTeCHCHBHOCTH, T. €. HHHEH MepeceyeHHA MIOCKOCTH, NpoxosA- 
We Yepes ueHTpht JlyHn x ComHua wu ria3 Ha6monaTena, c mapom JlyHEr. 






ah 
4 | 7 
/ l 
7 } 
: 
Pu 2 | 
*w e | 
ro ™~ ied ! 
Puc. § 656. 


Yrol Y MOKHO OnpekesHTh ciexyouluM o6pa3om. 

Bo-nepBhix, HeoOxoquMO HaliTH yrou MexXHY HYJICBLIM TOO KeHHEM 
TWIOCKOCTH MOJIAPH3alMM MOJIApOWAa H KPYFOM CKJIOHEHHH, MpOXOAALIHM 4e- 
pe3 HaOmogaembiit O6beKT. Dror yroa AA Hallet yCTaHOBKH Mbl ompeyen- 
JIH NPOH3ReAA CielldaibHoe HCCIeqOBaHHe. MMeHHO, NOMeCTHB Ha MecTe nO- 
‘impouza ororpaduyeckylo WIeHKy H CHAB Ha Hell cleq 3Be3ZbI IIpH octTa- 
HOBJICHHOM YaCOBOM Me€XaHH3Me, MbI HalllJIM OPHeHTauHIO NONOKenu noAa- 
POWAa OTHOCHTeAbHO HallpaBileHHi BOCTOK-3aNag u ceBep-lor (cM. puc. 6). 
Tlocne sToro He TpyqHO 6pI0 Halitu WH HCKOMBIi yrou. 

B pes3yiibTaTe HeCKOJIbKHX H3MepeHHii NOyYYHIOCb, 4YTO HyvleBoe mMo10- 
KeHHe MIOCKOCTH NOIAPH3alHH NOApOHAa NpoxogzuT Ha 33° OT Kpyra CKJIO- 
HeHHA MO HalpaBJIeHHiO JBHXKCHHA YaCOBOH CTPeJIKH. 

Ec TeHepb BO3bMeM aJIre6paHyecKy!o pa3HOCTb 33°—W,TO ACHO, ITO 
OHa act yrovl, COCTaBMeHHHIH MeKAY MIOCCKOCTbIO NOMApH3allHH HaGvwlona- 
eMOro CBeTa H KPYIOM CKJIOHCHHA, OTCUMTAHHbIN OT NocweqHero No HanpasB- 
JIGHHIO Ha BOCTOK. : 

Jlanpiie HaO BOCMOJIb3OBaTbCA TaK Ha3bIBAeCMbIM MO3SHI[MOHHbIM YIVJIOM 
¢ TepMHHaTOpa HJIH yIVIOM, COCTABJICHHBIM JIMHHeH COeQMHEHHA JIYHHBIX po- 
rOB C KPYPOM CKJIOHCHHH, MpoxOAaliMM yepes uexTp JIlyupt. B qanbHelitem 
MBI 6y/eM CUHTATb, YTO KPYIH CKJIOHEHHA, NpOXONAlHe yepes ueHTp JLyHbI 
H Yepe3s HKOG6OH OObeKT €€ MOBEPXHOCTH, NapaJIeIbHbI MeKAY co6ow, ITO 
pasyMeeTca BHOHe AOMycTHMO. IToT yro naetcr BLhe American Epheme- 
ris and Nautical Almanac*.On oTcunTbiBaeTcA_ OT CeBepHOH TOUKH JIyHHOro 
JMCKa B HalipaBJieHHu Ha BOCTOK. IlosTomy, 6epa pasHocTh 33°—w—t,.mMBI T10- 
JYYHM YFOJI MeXKAY MIOCKOCTbIO NOIAPH3alHH CBeTa M JIMHHeH coeqHHeHHA 


poros JlyHpi, OToT yrou, coriacHo puc. 6, qoWKeH ObITb OTCYHTaH OT yIIO- 
MSHYTOH JIMHHH MO HallpaBeHHIO ABH2KeEHHA 4YaCOBOM CTPeJIKK. - | 
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YuTeM Tellepb TO OOCTOATEbCTBO, YTO XKBATOP HHTeCHCHBHOCTH. .BCera 
NepheHIHKyIApeH K JIHHHH COe€AHHEHHA JIYHHbIX poros. Tlocne storo  no- 
JIYSHM: 7 4 
Y=33°— w—t— 90° (12.7) 
Hn 

y=—(w+t-+57), (12.8) 
rhe ¥ OyZeT yroul M@EXKAY MWIOCKOCTbIO NOJApPH3allHH HCCMeAVeMOrO CBeTa H 
9KBATOPOM HHTeHCHBHOCTH, MpHuemM corjacHo puc. 6, oF JOJKEH OTCUHTEI- 
BaTBCA OT 3KBATOPa MHTCHCHBHOCTH MO HanpaBeHHIO 4aCOBOH CTPeKH, ITO 
‘B JeHCTBUTeJIbHOCTH COOTBeTCTByeT OOpaTHOMY ABH XKeHHIO Ha He6e, Tak Kak 
NowyuyaemManx Ha MeCTe HaxXOKMeHHA NOIMPOUMa KapTuHa (puc. 6) nmpea~ 
CTaBIAeT COOOH 3ePKaIbHOe H30OpaxeHHe HabMIoMaemMoro OObeKTA. 


\ ¥o YS 
“4 2 
x ‘is 
és “ | ae 
“e6 : ~ va . 
o eS 2 
"é6 é A 
é ae 
Janay a ea = oe 
Qo. NS) ——- — + Bodmor 


Rev 2 GIA. 





Lede em. 


Puc. 6 6ob. 


Ecam yroa y OyemM OTCUMTHIBaTh OT 9KBATOPA HHTeCHCHBHOCTH NO Hal- 
paBJIeHHiO ABHKCHHA YaCOBOH CTpevKH, corsacHo puc. 6, or 0° no 90° Hw no 
oO6paTHOMy HampaBenuio oT 0° Ao —90°, To BHruHCHeHHad HO dopmyne 

| (12. 7) BewHYHHa Y OCTaHeTCA HeH3MeHHOH B clyYae MOJyYeHHA ee 3HaYe- 
HHH ot — 90° no + 90°. B apyrux xe culydaax, KaK He TPyAHO yBuTeTb, Hao 
MOJIb3OBaTbCA MpaBHJIOM: eCAH NOJYYeHHaA BeIMYHHA HaXOMHTCA B Mpere- 


Jax ot +90° 70 +270°, To BMecto y  Gepetca y—180°, or +270° no 
+ 360° Gepetca y —360°, or — 90° no — 270° see Y.+ se H, HaKOHell, 
oT — 270° no — 360° Gepetrca ¥ +360°. 


§ 13. Berutcaennve yraos asbi, nageHus, OTpaxKenua WM a3sHMyTa 


JIA BbIABJIeHHA OCOGeHHOCTeH NMOATPH3ALLHOHHDIX CBOHCTB JIVHHBIX O6- 
Pa30BaHHH HeOOXOAMMO H3Y4HTb H3MeHeHMe CTeMeHH NOAAPH3aLMA OTpa- 
XKCHHBIX OT HaGOJIOQAeMbIX OObEKTOB COVIHEYHBIX JIy¥eli, B 3aBHCHMOCTH OT 
YIIOB a3bl, NakeHus, OTpaxkeHuA H a3HMyTa, 
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Yraom .asn Jlywus .{e603Hauam ero yepes-&), .KAK H3BECTHO, , Ha3bIBa- 
eTen -yrovl, Gpaayemull pH MeNTpe S2TOTO Tela MeHKAY He@lPAaBEHHAMH K 
Coanny 4:k Semne. Jlo-nOAMOQDYHHA YR  CoHTAeTCA GTPHUATeHbHLIM, 2 
nocjle NOAHOAYHHA—NOMOKHTebHEIM. Yron a3 MeHseTen -oT — 180° 20 
+ hg0*. mg | - | 
Yron nagesun i npesctaasger cool yrol, HOA KGTOPHM MalalwT COosI-. 
HeqHBle Jy4H Ha HaOsOLaeMbt OGbeKT JIYHH, a-yrol. erpAxKeHuA -8—NnOR 
KOTOPHM 3TH: AYUH OFPAKaOTSA lO HaNpaBeeHHIO K SeMe. | | 

_ A34MYTOM. HAH a3HMYTAJIbHHM yraom § aHHoro AyHHOrO. o6bekTa Ha- 
abBaeTcCA AByTpatyEi: yo Me#KAY IWIOCKOCTAMH NaleHHA H OTPaxKeHHa, 





IOCKOCTAMH, NPOXODAUIMMH YEpR3 BOPMAb K OQREKTY H 
ro H, OTPpaxkeHHoro yyef. Stor yroa Mpl Oyzem oT- 
uP Mex Ay TEMH MOJIYMOCKOCTAMH NaqeHHA H QTpa- 
XOMATCA HampaBjenud oT AeTamu Ha Connue H Ha 
SemMito, tO _ | 
-Bauncnenue yraa®%, a Takxe yriop 7, ¢ 4 9 ana HaOnoqaemoro AyH- 
Horo OGbeKTa MOXKHO TPOHSBOAHTD MO CeNYIOUHM (POpMyaM: 


COB O = SiN,Ps SID Bt +-.COS-G_ COS HY: COS (Ag = Ae), (13.1) 
(COS 4 = SiN Hy Sin | -+ COB pe GOS | COB (A, — A), (13.2) 
C08 8 = SiD,p + COB He.C08.p COB (At — A) (13.3) 

cosh= pie ea | : (1 3.4) 
| sinisine 


‘pe: 9 HA cyTb CeeworpadHHecKkHe WiMpoTa H oMreTa JyHHOrO OO6beKTa; 
pt H Ae—cemeHorpauyeckwe WHpoTa H AoNroTa SeMJjH; Ms 1. js—cedleHo- 
rpadwyeckue wHupoTa WH Aomrora Conuua. | | 

_ Tipmpegenunie 3necb POPpMyAbI JIefKO MOMKHO MOAYHHTb .H3 PaccMOTpe- 
Hua chepuyeckux TpeyrombHyKos LTS, LSM, LTM.u TMS .(puc. 7). (Co- 
CTaBHM B. CBS3H C 3THM PHCYHOK 7, KOTOPbIH NOSBQIHT HaM.JIyulle Npescra- 
BHTb 3aayy, Tem Goylee, HTO MOMHYIO TeOMeTPHHECKY!O WJIIOCTPalHio NpH- 
BOJHMBIX ‘(POPMYsJI TPYQHO BCTPeTHTb B OObBIMHO AOCTYNHOH auTepatype). 





Pye. 7 Bob. 
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t | 
Ha puc. 7—O—1yeutp, L—nomoc 1» AKNFB—nonysxsatop Jlynet. Touxa 
T o6o03Ha4yaeT MepeceyeHue HanpaBeHua; LeHTp JlyHbI—3emuia, a TOUKa S— 
HampaBwlenusa: WeHTp JlyHbi—Coumue c nopepxHocthio Jlyupt; M—o6ext myu- 
HOH MOBePpXHOCTH. 
Koopaunatst HA MOXKHO OpaTs MoO JIYHHBIM Kaptam. Jia w3Mepa- 
eMbIX HaMH OObEKTOB, Kak y2Ke yKa3blBaJocb Bbiie (§ 11). 3TH BeNHUMHDI 
6pasucb no Helicony [161]. 


BeaM4Hubl 9) At 4 Gs alorcd B»The American Ephemeris and Nautical 
Almanac“ coorsercrsyrollux ronos. Uro KaCaeTCA BeJIHUHHEI As: TO BMECTO 


Hee TaM Ke WaeTcH MONOIHeHHe MO celenorpaduyeckow oOAroTEt Conmnua, 
(7. H. Kogourota)-——Co. Tounee rosopa, Co IIpeAcTaBAAeT BeJIM4HHY, BbIpa- 
*Kaollyio MOMTOTy YTpeHHeroO TepMHHaTopa (Bocxogsautee Comune). Ona 
Bcera MOMOKUTeEIbHA H OTCUMTHIBaeTcA OT O° no 360° B MAOcKOCTH -yHHOrO 
9KBaTOpa, B HallpaBeHHH ABMKeHHA CouHia (K BOCTOKy), HadHHan oT Hy- 
Ae€BOrO MepHvaHa JIYHHOrO HCKa. 


AcHO, 4YTO MexKAY BeTHUMHAaMH As Cy qOuDKHa CYLJ€CTBOBATb 3aBH- 
CHMOCTD: | 


HAH 


As = 90°—C, (Koraa O0< & < 270°) (13 5) 


dg = 450°—C, (Rorsa 270° <C, < 360°). 


IIpHHuMasx Bo BHuManue (13.5) mMoxHO, c LembIO HelocpeacTBeHHOro 


HCNOIb3OBaHHA BeIHUHHEI Co, dopmyab (13.1) uw (13.2) nepenucatb 5 cue- 
AyIouleM BH Je: 


COS @==sin g, sin g¢;-+ cos s cos p -{~sin (A + C,); (13.6) 
cosi=sin o, sin p + cos 9, cos 9 sin (A-+-C,). (13.7) 


lia BbrmucieHua yraop «, 7, ¢ « 6 MBI Tomb30BaNNCh rpaduyeckuM 
CMOCO60M pellleHua ccbepHueckHx Tpeyro/IbHUKOR, NIpHMeHaAR mWiaHuchepy 
B. SB. Kappaticxoro [164]. Tounocth onpenenenua yraor Ha MaaHucdepe 
(0.°3—0.°5) BnonHe jocTatouHa WIA Halwux tenelt. 

CaenyeT OTMeTHTb, YTO WIA OObEKTOB, JeKalluX B OKPeCTHOCTAX JIVH- 
Horo 9KBaTOpa, yrou 9 OnpeqetseTcA BeCbMa HeyBepeHHO, STO BbI3BaHO 
TCM OOCTOATEJIbCTBOM, UTO CJIHIIKOM Masioe H3MeHeHHe CeleHorpaduyeckolt 
onroTsl Coma WH SeMJIH, Kak MbI 3TO YBHAHM JlaJIbllle, BLI3KIBaeT 60.Tb- 
woe H3MeHeHHe yria 9 Id yNOMAHYTEIX O6beKTOB. 

Yroa da3pl &% BRIYHCIAICH WIA CpeqHero MOMeHTa HaGwtionenni. JLas 
STOO %Ke MOMeHTAa ONpedeIMInNCch H yribl 7, & G Bcex HaGOMIONeHHEIX O6b- 
€KTOB. ITO MOXHO CUHTATb BIOTHE MpHeMJIeEMbIM, ecIH Ha6mOneHHe He 
WAuTCA Monro (He 6owee 2—2,5 yacos). B mporuBubx cayuaax HaG6soeH- 
Hoe BPe€MA MBI pa3eAJIH Ha HeOObINHe MPOMEXKYTKH. C NPOMOMOKUTeIBHO- 
‘CTbIO MeHble 2-xX 4¥aCOB H ONPeNeIAIM yruipt @, 1,¢ UO WIA KaxKOorO OTMEeNb- 
HOFO MpOMe@xXyTkKa. 


§ 14. Metonuka u oGpa6otKka HaGatoneHnit 


B § 8 MbI O3HaKOMHJIMCh C KPaTKHM OMHCaHHeM 9 1eKTPOtboToMeTpa, 
NPHMeHeHHOrO HaMH JIA NOAPH3AUMOHHBIX HaOsoneHHi Jlynpr. Tenepp 


KOCHEMCA MeTOJHKH H OOpaOoTKH HaOJIONeHHH, MPOH3BeNeHHbIX C 3THM 
HHCTPYMEHTOM. 


_ OTMeTHM TIpexkKe BCerO, YTO OAHHM H3 BaXHEIX MOMeHTOB Mpomecca Ha- 
CJMONCHUA ABAAIOCh OGecMeteHHe TOUHOH WeHTPpHPOBKH deKTPodoTometpa 


TIO OTHOWEHHIO K THAy HIM OOecMeyeHHe MapaJWIeNbHOCTH ONTHUeCKHX ocelt 
rHga WH QeKTpodoTometpa. Llenxtpupopka mocrurasacb C MOMOUIbIO KOH- 
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‘TPOJbHOH TPYOKH, CJlyKallleh JIA KOHTPOJIA HAaBOAKH Ha H3MepseMbIit O6b- 
eXT, H MO3HMMOHHOPO MMKPOMeTpa, KOTOPHIM cHa6.xKeH 10-cm rug, HMelo- 
UMicA MpH pedpieKTOpe WIA HaBONKH. | , - 
KOHTpO/Ib HaBOAKH BHIPaKacA B TULaTebHOH MpoBepKe OHOBpeMeH- 
HOrO HaxOKMeHHA HaOmloNaemMoro OObeKTa B LeHTpe WuadparMyl, momeltien- 
10H Nepex PoToOoeMeHTOM HM Ha OfpeyeeHHOM KDpecTe HHTeH OKyApa FHA. 
[leHTpHpoBKa MpOw3BOTHach KaK Meped Hayaiom Ha6mloenui, Tak H 


HeCKOJIbKO pa3 BO BpeMA HaOMONeHHA, MO HaxOMAleltca OKoNO JIyHEI KaKolt- 
HuGyb APKOH 3Be3f2e WIM MO KaKOMYy-HHOy—b APKOMy TOWeYHOMY OODBeEKTY 
JIYHHOH MOBepXHOCTH. | | . 

LieHtpxposka Mpow3RogHvlach Kak Neped, HavaJiom HaOmoweHni, Tak u 
H3 HMCIOWAXCH MPH 3/IeCKTPpOMOTOMETpe, WH Yepes TAK Ha3bIBaeMyI0 <JIYH- 
Hy10> Wuapparmy 0,- Pa3mep auametpa sTOM AHadparmpl B AMHeHHOL Mepe | 
Papen 0.3 MM, 4To mpH MacuiTa6e peduextopa 41 ”/mn, COOTBETCTBYET | 
BbINeCHHOMY JIA MPpOMepOB Ha HeOe yyacTKy Quametpom 127.3. Untepecuo 
OTMETHTb, 4TO TaKaA YIOBamt BeJIMUHHA BbIPesaHHOrO AMadparmoli Ha JyH- 
HOH TIOBEpXHOCTH y4aCTKa, Mp cpeqHem paccTosHun JlyHnt oT 3emuu, co 
<BOeH CTOPOHbI, COOTBeETCTBYeT MMOWAaH WeHTPasIbHBIX O6sacTeli AVHHOrO 
AMCKa, JHaMeTpoM oKosI0 23 KM. : 


Alia ocna6ieHHa slyHHoro cBeTa, MOMMMO JIMUIb Tex peqKHx clyuaes, 
KCra 3TO He ObWIO HeOOXOZHMO (HanpHMep, npH Ha6mozeHHH OG6beKTOR, 
NaXOMAINMXCH Ha TePMHHAaTOPe), NPHMeHANICA HeliTpabHbLIt uLTp, KOTO- 
bey ocia6/aJ1 CBeT NpHMepHo B 35 pa3 umn Ha 3. 86 B 3Be32HbIX BeJIH- 
WHHAaX. 


Kpome Toro, 8 3aBHcHMOCTH OT ApKOCTH HaGsIOqaemoro O6beKTA, TOK Ha 
PBIXORe YCHIHTEIA H3MEPAJICA MPH Pa3IMUHbIX YYBCTBUTEIbHOCTAX 3JIeEKTPO- 
<poroMetpa, 4To OcTHraJoch pa3sHof cTeneHbIo WIyHTHpOBKH raJIbBaHoMeTpa. 


IIpuMeHsemaa juin HaGOmoneHHaA mieHKa repanlaTHTOBOoro NOApoHAa 
NOMelWladaCh MeKAY 3allMTHbIMH CTeKIaMH HW HaexXKHO 3aKpenadqacb B 
KOJIDIEBOM PYTApe, KOTOPHIH, HaXOACh B MeTasuyecKoli ompaBe, Mor JlerKo 
BpalwaTbCA B MO3SHUMOHHOH MVJIOCKOCTH C MOMOLLbIO CBA3aHHBIX C HUM 
3yOuaTbix Kovlec. CormacHo MeTONMKH HaOMOeHHA, MOBOPOT noApo- 
Ha NpousBonHsicn yepes 60° (cm. § 12), mpHuem TexHuKa BLINOHeHUT TO- 
Bopota ( ad HM€HHO YCTPOHCTBO, C MOMOIIbIO KOTOPOrO MOBOPOT Yepe3 KaX- 
Abie 60" OTMEYaJICA UCIKAHHEM) MO3BO/IAJIa: pa6oTaTb B TeMHOTe, 4TO 3Ha- 
MHTCJIbHO COKPalllalO BPeMA, 3aTPayHBaeMOe Ha HaGJONeHHe OLHOTO Obb 
“CKTA. Af 

Tlomapoud Cc ompaBow craBHJIcA Mepex oTosmeMeHTOM -B onTHYeCKOH 
ywacTH 9eKTpOotometpa (cm. § 8) Takum o6pa30Mm, 4TO B HeoOxOTHMbIX 
‘CYUaAX ETO CBOOOMHO MO2KHO OBO CHATh H CMCHHTb KAKMMH-1M60 ADVruMU 
‘PHJIbTPaMH. | | | 
_  Ha6sozenus, B OCHOBHOM, BBIMOJHAIMCh NO cilemyrollel cxeme mocue- 
JOBaTeIbHOTO H3MeHEHHA MOIOMKeHHH NOAApouna, O6pasyloulei oAHO «non- 
Hoe» Ha6sofeHve, HEOOXOMMMOe JVIA OMpeleeHHA CTeNeHH H OPHeHTUPOBKU 
‘HJIOCKOCTH NOJIMPH3alHH CBeTa, OTPaxKeHHOro OT JIYHHBIX OGbeKTOB. IlepBoe 
(Hymeroe) nonoxeHHe (3 or6poca)—BtTopoe (60°-oe) nonoxenne (3 oT6po- 
ca)—rtpetpe (120°-0e) nooxenne (3 or6poca)—neppoe novloxKeHve (2 oT6po- 
‘€a)—BTOPOe NOvIowKeHHe (2 or6poca)—rTpeTbe nowoxeHve (2 oT6poca). Co- 
KpallleHHO STY CXCMY MOXHO HallucaTb Tak: 3—3—3—2—2—2. Orcuerni or- 
6pocos Mp KaxKOM MONOKeHAH NOAAPOHAA MpOMZBOMMANCh MO HeCKONBKO 
pa3 WIA YMeHbIJeHHA OWIMOOK HaBOAKH. Takas cxema, daxruyecku cocTosliaad 
M3 JBYX OTJeGIbHbIX HaOJNOJeCHHH, MpOM3BeEMeHHEIX 10 CxeMamM 3——3—3 (mep- 
BIN px) HW 2—2—2 (Bropol pad), NO3BONAeT CYAUTS oO BHYTpeHHel Tou- 
‘HOCTH Ha6oaeHuh. ieee yee Be - dyes 
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ee ee 








Se 


Hwxe mpHBoaHtTca cxeMa 3aMMcH MOJAPH3alHOHHbIX HaGMOAeHAH JyH- 
HbiX OObEKTOB. 


Cxema 3anucw Habm01enu 


oygotggdom> hafgvob Usgdo 


+ te ee ns 






































: Ha6saoraembii OODeKT UyscrBuTrcabyOcTh yCuHTels 
Homep Moggotaggoy~.; adaggao ‘gododmoagtgdenol Badidoohmd> 
HaQsMexHA | __ al ll ass RCRD lh I rE : se AE 
ena Oy 
a ar Tleppoe nosoxenue Bropoe noso*enue ‘Tpetpe JojoaKenue 
20 noaapow.1a nojapoula : TogApnHaa - 
Snm@akhomagabl safagmo samohmmogab mgpstomoapal dob>39 
z Beogdrtngerds © ‘| Bgeatrg A~gdamgmdo AcoRdoMgmd5 
(4) | | (1) | 1) (4, (1) 
ty ny Diy | nv. ne Nos | Wa 
e e » ¢ Ld Pp 
44 
as ni? ni} ny? 
5 
nw Ani? | Boy An | ng) Ani? 
(2) 2 
ng | nf ne | nf? nf | nf 5 
| | : 
7 @ n(?) 7. 6 ni}? Cee os ni? 
2 ‘ 
Dat | 2 (9) 2) 
te Any? | ny Ani? | De An}; 
Any | Ang Any, 


B nepsoli rpahe npousBosMsacb 3alHcb MOMeHTOB Hayawa ¢; M KOHLa 
1, HaGJIIOMeHHA TO MeECTHOMY JeKPeTHOMY BPeMeHH. Bo sropok rpade 3ann- 
chinalluch Ha6llOeHHA DpH nepBomM (HyeBOM) MNOMOKeHHH MOMAPOKAa: 
i) (nepeniii pra) u 2° “(propo paa)—oTcueTbI raJIbBaHOMeTpa MIpH 3a- 
KpBiTom 3aTBope; #() (nepBbIii pax) u *) (BTOpoH pAd)—oTCueTBI Ha JYH- 
Hbiit o6beKT. B TperbeH u YeTBepTOH rpadax 3anMCbiBaIMCh aHaNOrM4uHble 
BeNHYHHBI COOTBeTCTBeHHO mpH Bropom (7%, ni? a 1), ni) HB TpeTbeM 
(nf, n2 un) ni) nonowkenuax nomapousa. | 

: Konuyectso orcuerosn 72, 179, n', nO), nf un ni, KaK mpaBaso, Ha 

OMHY e(MHULY MpeBbMalo KOMHYeCTBO COOTBETCTBYIOWMX OTCYETOB nv, ni, 
sciey tity 

B oTdeqbHbIX Cy4anX, B 3ABHCHMOCTH OT NpHOHKeHHO OlleHHBaeMOM 
TOUHOCTA BHyTpeHHero coBnagzenua orcueTos mi) (a TaKxe Mf) e+ mM 13) 
Mexay co6oH, o6Ulee KOAMYeCTBO OTOPOCOB, B3ATHIX MPH MaHHOM MOJIOKe- 
HHH MOMApONLA, YBeEAMYHBAaIOCh oO 6—8. 

VUuyorma, B clyyaax BeCbMa XOpOlWeH YCTOHYMBOCTH OTCYUeTOB laJIbBa- 
HOMeTpa MIpH 3aKpBITOM 3aTBope (7), ..., M3). STH OTCUETH OpaHcb TO/IbKO 
B Hayae H B KOHUe HaO.loveHHH. 
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Ha6atoaateabuntit MaTepHaa 65 


O6pa6oTka Ha6JIOAeHHH NPOH3BOAKIAaCh CeTYIOUHM o6pa3om. Crepsa, 
BO BCeX TpeX MOMOKeHHAX NOMAPOHMA BLIYMCIAIMCh CpeMHHe OTOPOCH! raJb- 


BaHOMeTDa OTJ@JIbHO Kak JIA MepBoro (An), Ani) u Ani)),Tak HW QA BTOporo 
(An®, Ana An?) panos Ha6uonennii. Beamunuer Anf),.....,Ang noyyannch 
BHIYHTAHHeM W3 CYMM orcueTos 1”) (HH, COOTBETCTBEHHO, 1(;),.+.+. (3) MOsy- 
CYMMBbI HepBoro H MOCJeqHeTO H CYMMBI OCT@JIbHBIX .OTCYETOB n) (aM 
NQ, ....0. mQ) c MOCTeAYIOWIHM JeeHHeM NOMYYeHHOH PasHOCTH Ha KOVIMYe- 
crso orcuetos 7{) (um ut), «+» 2G), COOTBETCTBEHHO). OTa OMepaliva BBI- 
NOvIHAvIaCb OUeHb JerKO C MOMOMIbIO apHMoMetpa. SaTem OpaHcb cper- 
Hue BenMUHHE! An, Ama 4 Aris 43 cpemHux oT6pocos Ant}, ..., Anji’, mo mpHMe- 


Py Arp anlt lan), rae kK—KommuecTBo eTOpocos MmpH nepBoM pale 


Ha6moneHuH, /—xKomMyecTBO OTOpOCcoB pH BTOpOoM psxze HaOJIOMeHHH B 
AaHHOM NOJOKeHHA NOJIAPOHAa. - | 7 

Flocue 3Toro, HOCKOJIbKy OTOpocbl raJIbBaHOMeTpa MOryr CU4MTAaTbCA 
MPONMOPLHOHAJIbHBIMH APKOCTH HaG10aeMbIxX OObEKTOB, MOKHO B bopmymax 
(12.4) w (12.5) § 12, sMecro BemnunH a, 6 uC NOACTaBMTb COOTBETCTBEHHO © 


An, Ang wu Ang Mv, TAKHM OOPa30M, OMpeAeHTb CTeMeHb NOWAPH3allHu 
P M OPHeHTHPOBKy MVIOCKOCTH NOJAPH3alHH JAYHHOrTO cBeTa HIM yfon ¥ 
(cm. opm. (12.7) § 12) Mexay miocKocTbIO NoAspHsallMH AlyHHOrO cBeTa H 
9KBaTOPOM HHTCHCHBHOCTH. 

Buyncienue BelHuHH P WH Y MPOM3BOAHIOCb B OTeJIbHbIX KypHasax UM 
B KypHalax HaOwlozenui (B ATOM rpade BbIlllenpHBeseHHOM CxeMbI) 3a- 
NHCbIBAJIMCbh JIHIIb OKOHYATCJIbHbIe Pe3yJIbTaTbl. | 

B kKayectse MpuMepa 3amvcu HM MepBHYHOH OOpadoTKH HaOmoZeHHH, Co- 
rlacHo pacCMOTpeHHOM CXEMBI, IIPHBeAeM 3eCb HaOmofeHve JIyHHOrO WapKa 
AnbOaTeHua Houbio 8—9. IX. 1952 r. (BEINHcKa M3 %KypHala HabNOLeHHH 
Ne 6, crp. 36). BbigqeteHHbie %upHble LWAPpPbl COOTBETCTBYIOT npousBeleH- 
HHIM nOcle HaGMIOMeHHA BbIMHCICHHAM, 3alIHCbIBaeMbIM B 2KypHaJle HaOVII0- 
Jl@HHH OObIKHOBeCHHO YePHHaMH. : 


Bunucka 3 my pHasta nadm07eHnh 
SambsFgho woggohagdob gaMmbomogs6 














13 | Asp6arenuh 30/1000 
asmdoag6o0 
se te i I a ea 
| 
h 55™ 1 233-0 | 313-0 233°O | 321-0 233°3 | 306-8 
: 233°3 | 313°0 2330 | 322°8 233°5 | 309-0 p=0-102 
233-0 | 313-0 233°5 | 323°0 7. 232-0 | 308-5 | | 
232-7 232°0 232°0 | 
79-97 89.27 | - | 75-40 
4 07™ | 233-2 |.314-0 232-3 | 321-3 232+7 | 307-0 7=+10°-2 
233°3 | 313-7 232-0 | 321+7 233+5 | 307°8 
232°3 232°7 ey oe | 
80-80 | 89-25 | 74-30 
80-30 | 89-26 | | 74-96 | 


| 


UysCTBHTeIbHOCTh YCHIHTeIA 3ANHCbIBAIaCb B BUJe Apoou (B TaHHoM 
30 : 
c1yuae —— },B KOTOpOH ufcANTeNb OOO3HaUaeT BbIPAaKeHHOe B OMAX COH-" 
ies 1000 | 


5. sd0bn. abA@hrag. mdb. dnge., Ne 21 
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POTHBJIeHHe WIYHTa, a 3HaMeHAaTeb —JONOJIHUTebHOe, MOCMEMOBATe/IbHOe C 
raJIbBaHOMeTPOM, COTMPOTHBJeHHe. 

| Jaa mouyuenva OfHOrO «nomHOro» Ha6smogeH4ua, To cxeme 3—3—3— 
—2—2-—2, 3aTpauHBaloch BpeMs B cpefHeM OKOvIO 10—12 manyr. 


‘ § 15, TounocTs onpexenenua cTeneHw NOAApH3alHH H OpHeHTHpoBKH 
AVICCKOCTH NOMAPH3alHH JNYHHOTO CBeTa 


B mpeAblayuiem naparpade yxXe 6bllo cKa3aHo, 4TO BeZeHHe nowapu- 
SAL|MOHMbIX H3MePeHHH JIYHHBIX OObeEKTOB NO COeAHHeHHbIM BMeCTe JBYM 
cxemMam 3—3—3 (nepBblh pan) u 2—2—2 (propo pan) maeT Bo3MoOx- 
HOCTb CYJMTb O BHYTPeHHeH TOUHOCTH HaOsogeHHH. JleticrsuTesbHo, BbIUHC- 


JIMA HCS@BHCHMble 3HaYeHHA KaK CTeMeHH NOMAPH3allMH, TaK WH NOMOMKeHUuA 
MJIOCKOCTH MOIAPH3alHH C NOMOULbIO BeJIMYHH, MOJIYYCHHEIX MO 3THM cxe- 
‘M@aM, MOMHO OLWCHHTb TOUHOCTh HaGviioneHun. 


pyOaa oleHKa 9TOH TOUHOCTH MpOHsBONMaACh cpa3y %Ke mocse na6.10- 
JeHHA eva ee oObeKTa: peskoe oTMYHe oT6pocos An?! uw Ar?) (ur 
Ant) » Ant?; win Au? u An?) ppyr or gpyra, BbIYMCTeHHBIX oe eee 
ABHO yKa3bIBaio Ha HeFOQHOCTb H3MepeHHA (BBUAY MWIOXOH rHqHpOBKU WI 
Apyroh Kakou-HuOydb MIPHUMHbI) H, 3HaYHT, Ha HeEOOXOAHMOCTb MOBTOPHTb 
HaOIOUeHHA CHayaia. 

Jia Gonee O6ocHOBaHHOK HM Cepbe3HOH OWeHKH TOUHOCTH Ha6mOLeHHit 
TIpoBeweM Clesylollee paccyaenHe. M3 Teopuu ouu6oK [166] usBecTHo, uToO 
ec HMeeTCH Kakan-HH6yAb dyHkuNA OOlero Bua %=/(%X1, Xg, +++) Xn) OT 1 
H€SaBHCUMBIX BCTHIHH X4, Xg, «.-9 Xx, TOFZa KBalpaT cpenueh KBatpaTHyeckon : 
OINOKH M, STO CbyHKUMH BEIpapaeTcA cbopmywaon: 


miee( om ) +(gem) + (em), (15.1) 


TLC My, Mg, +++, My IIpeACTaBJAIOT CO6OH cpeaHHe KBapaTHuecKHe OWHOKH 
APrYMEHTOB X,. Vy, tees Xu. 

~ B cayyae dopmyap (12.4) (cm. § 12), mpymensaemoi Hamu mia ompe- 
WeeHHA CTeMeHH MOJIAPH3allMH CBeTa, OTPaKeHHOTO OT JIYHHOH noBepxHo- 
cTH, cormacHo (15.1), 6ymem uMertp: 


op \2 (op \2 Sop 3 | 
m=(2 ma) +(Sm) + em.) 4 (15.2) 


rye M,)—cpeHAA KBalpaTHyecKaa OWMOKa cTeneHH MNouapH3sauun Pp, a 
Mg, Mm, UW m,.—cpeMHhe KBalpaTHyecKHe OWHOKU HaOJIOMaeMbIX _HHTeHCHB- 
-HocTelt a, 6 u Cc. 


JlonycTuM jWIs mpocToTH, yto a, 6 wu ¢ paBHEI Mexmy co6oli u, KpoMe 
TOO, BCe OHH PaBHAIOTCA MAKCHMaMbHOM H3 9THX TPex OLIMGOK, TO ecTD: 
Mg = p= M,= Mmaz (abc). (15.3) 


B Takom cayyae tbopmysy (15.2) MoxHO nepenucaTp B Buue: 


mal(2) +(2) Je) me | (15,4) 


Bepsa Tenepb uacTHble Mpov3BoHble MpezcraBreHHo m0 cbopmyute (12.4) 
(PyHKUMH 0 apryMeHTaM @, D yw ¢ nowy4uM: 
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re [ey ene ae 2 
pape tee 


Bosseas er nee! (15.5) B KBaNpaT H BHECH B i (15.4) BMectTs 


Hist axreneen mrepman _ | «67 
op , rae pf a ’ | 
da eT aay +4 es | | 
yp 6 re ane 
ape air cab c* — a’), | | (15.5) 


(2). ( ) (= a) - HX NOvy¥eHHble sHayeHHa, nocie Haj WIeKaulHx . 
Us)" (3 6ynem HMETB: | _ 2 
bc) : 
| m= 3 (pt 2, 9 tae (2 ee 4 (15.6) 
“a ett | = 
41H 
i. ! Mm i | 
Mem as /3( T2)- | 0 


Tlocnezusa ill a uw maer BO3MOXKHOCTD NONY4ATS MaKCHMAJIbHYIO | 
BeIMYHHY CpewHeh KBawpaTHIeCKOH OWHOKH OMpeweeHHA CTeleHH NOAApH- = 
Sanne NYHROrO cBeTa. 

B cayuae, HanpuMep, HaOmi0geHuA JyHHOro: unpKa AmbOarenna, lIpH- 
BegeHHoro B § 14 (cM. BHIMHCKy H3 KypHaia HaOsmiofeHHl), MaKCHMaJIb- 

Had BeHYHHA cpeqHel KBagpaTH4eckow OWWHOKM JJId HHTeHCHBHOCTeH ItDO- | 
wemuero Yepes MOIAPOHA CBeTa, NOMyYeHHaA mpu TpeTbem. (120°-m) MOJ10- 
XKeHMM NOAAPOHMa, PABHACTCA maz (4bc)=0.45. Tlostomy, BHect B mpabylo 
yacTb dopMyin (15.6) cooTBeTCTBylolliwe UHCIOBLIe .3HaYeHHA BeMYHH 

a,b, C, P HW Mmee(2bc), NOYIMM My +0.004, T. e. MaKCHMaJIbHad BeHUHHA 
cpeinel KBagpaTHyecKoA oWlHOKH CTeleHH NMOApusalMA cBeTa, OTpaxKeH- 

Hore or Kpatrepa AnbOaTeHHA, JIA AaHHoro HaGUOReHHA, cocrapilaer 0 A‘ 

HIH  p— Anse: =0.102+0.004. 


Jina oOlleHKH TOYHOCTH ONnpeleneHHaA SpHeNTApOR MMOCKOCTH NOMApH- 
S3aUHH JYHHOPO CBeTa MOXKHO NMOCTYNHTb CAeLyYIOULMM OOpa3om. 

Kak 6pi10 cka3aHo B § 12, aaa onpeneieHHA yria ,. COCTaBJIeHHOrO 
MEXKAY MWIOCKOCTHMH NMOVIAPH3alMM JIYHHORO cBeTa HM NovAponza, npn 0°-om 
HOJIOMCHHH MOCesHero M BXOZHBIWero B hopmyy (12.8), c momMonpIO Ko- 
TOpOH onpememAeTGA yrOul Y Me2KZy MIOCKOCTbIO NOIAPH3alHH JIYHHOrO. cBe- 
Ta H 9KBaTOpOM HHTCHCHBHOCTH, Oblva HCIO/b30BaHa dopMyvia 








‘ mite b | 
| 15.8 
e2o= -Vs i. —b—e oe 
Tipumensa K 3TOH dopmyvie BLIpamxeHue (15. 1) MBI MOXKeM HanHcaTb: 
d(tg2w) ? ( 2 Ss | 
m2. =| —— | m= Ma, 15.9 
ss dw | cos’2w ) aa 
BAK : : ae | 
| @ = rtedalla —Migew | | . (15. 10) 


THe igen —CPCAHAA ‘KBaIpaTHueckan | ‘owH6Ka BeIMYHH A te2u, a My —cCpel« 
HAA KBadpaTuieckaxt omH6Ka yria ©, BhipaxkKeHHag B -pagvanax. 

Beraucnum—uemy PABHACTCA gow. Cormacuo 15.1)" Hi bag 8) — 

a HMeTD: . af | | 


Wes te oe 
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dtg2w \? dte2y \? fdte2mw \? 
Mb Qu) = TD 11 OMe |, 15.11 
" ( oa ) +( ab ) +( 0c oo 


re Ma, MH mM,-—OObACHAeCMBIe BbIIe B CBA3H C MopMywtoh (15.2) Benwunubt. 
UYacTuble Mpou3sBogHble OT (bopmy.ipt (15.8) mo aprymentam a, 0 u ¢ 6ynyT 























otez2w isd so a eaaip 

da (2a—h—c)* 
otg2u 25 La ¢—a@ : 

ab (2a—b—c)? (15.12) 
otg2w _, Vs a— b . 

Oc (2a—b—c)? 


Tlocie NpHHATHA BO BHHMaHHe (15.12) uw ucnomb30BaHHA CReaHHoro 
Bolle OMymeHua (15.3), dopmya (15.11) mpuHumaer Buz: 


coal oo [(¢ —b)* 4 (¢ —a)?-+-(4— Bm, (abe) (15.13) 
Buecad 3HaveHHe BeHYHHbI M@g% ONpeweteHHoe u3 (15.13), B dopmyny 
(15.10) wu yatsa, utTo: 

(¢ — 6)? +-(¢ — a)? + (a— bP = 2(a-+- b4-c)?— 6(ab + be tac), (15.14) 
OyeM HMETD: 


nes Vi _cos'2w / 2 (a-}-b-+-c)? — 6 (ab +-ac+t-be) tma, (abc) (15.15) 


M1 te 20 == 








(2a—b—cyP 
HJIH . 
‘3 cos?2 b+ ? 
‘Ape = CON AO Ol) 412 ab~ac-t-OCm (abc). (15.16) 


V 2 (2a—b—c)? (a-_b-+-c) 

_ Ec Tefepb Mpov3peqeM NOACTaHOBKH B MocJeqHOIO dopmy.ty, cor- 
acHo dopmya (12.4) uw (12.6) § 12, ro noayuun: 

Mmax (A0C) 
| plab+c) — 
Popmysia (15.17) w gaer BO3MOxKHOCTD BEIMHCIeHHA cpeszReli KBalpaTuye- 
CKOH OWHOKH yria W, BbIPaKeHHOH B pagvaHax. Jkia nowyueHuA 9sTO xe 
OUIHOKH BbIPaxKeHHOH B rpamycax, 6yweM UMeTb copmyay: 


“Higgs 37 [5 mae (abc) (15.18) 
; 
| p(a-+-b--c) 
Bpluncms, HanpHMep, Mo MocteqHei dopmMyme MaKCuMaJbHOe 3Hau¥eHHe 
cpeqHeH KBaJipaTHyecKOH OWIMOKH OMpeleeHuA yria © JIN cayuaa Ha6sI0- 
jeHua Kp. AnpOaTeHua (MaTepHal Ha6IoneHHA cM. B § 14), nomyyaem 
Motz +1°.3. 


Ama nmoayuenua o6ulel xXapakTepucTukH TOYHOCTH onpeneneHua crte- 
Ne€HH H IWIOCKOCTH NOJAPH3alHH JIYHHOrO CBeTa pH (poToaTeKTpHyecKHX 
HaOJNOMeHAAX MBI NOCTYNHJIM CJleyIOULHM O6pa30M. 

M3 4-x rpynn wa6mogeHHbix Hamu 41 O6beKTa JIyHHOM noBepxHocrTu. 
(cm. § 11) 6niu BEIOpaHbI WecTbh O6beKTOB: M10 OXHOMy 4H3 nepBon (Ne |. 
3aJne Panyru), Tpetbe (Ne 35, Kopguapepnt) u uerseptol (Ne 39. Bene 
jyuew Bokpyr Kp. KonepHaka) rpynm u Tpu o6bexta (Ne 14. Apxumen. 


My=V 1.5 
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Ne 22. Kensep u ™ 31. Tuxo) 43 BTOpo, Kak HanG6ovlee GoratoH o6beKTaMH, 
Tpynnel. 
Jina pcex 3THx 6 oObeKTOB, npH paauIM4HBIX Jlatax HaOl0qeHHuA, aT- 


' MOCMePHHIX YCJIOBHAX HM yrvlax dbasur, 6bIIH BbLIYHCICHbI, COrmacHoO PopMy 


(15.7) uw (15.18), cpeqHHe KBaypaTuueckue OUHOKH OnpeqeneHAt cTeneHy 
WH IWIOCKOCTH MOJIAPH3aNHH OTPaKeHHOrO OT HUX CBeTA. 

Tlaa Kaxkgoro o6beKTa BHINOJHEHbI MATb BbIYHCeEHHH OLIHOOK crereHH 
TlOJIAPH3AUHH HW CTOIbKO Ke BLIYHCMeHHH OWHOOK yIvia MIOCKOCTH NOJIApH- 
3allHH, T. e. BCero HMelwoTca To 30 onpeyeeHHk KaxXDOH OUMOKH. Pesyuib- 
TaTbl BLIUMCIeHHA coOpaHh B Ta6auue 15.1. 

PaccmotpeHue Ta6Hubt 15.1 noKa3bIBaeT, 4TO onpeqeieHHan u3 30 BBI- 
YMCICHHH CPeAHAA BeIMYHHAa CpesHeH KBakpaTuyecKOH OWIMOKM CTeneHH N0- 
“IapH3aunu cocrasasaer +0.005, a cpeqHaa BeIMuHHa cpeqHel KBayipaTu- 
weckoH OWHOKH yrvla MOMOKeHHA MIOCKOCTH NoApH3anuH — +1°.7.. 


3 Ta6suna 15.1 gbhomo | 
Yrou da- 











| Creleub 
Tare aion =i au Jiynu Ha6sn2aem pi 064- pee HOW | onal al > 
Pl RM se orc nner oy Pegeerorn I 
3330 i) ohrab ee nse 
© La ’ phy WoygoMg_g4qmm0 Mdo- oS oe tsGa at 3 = 3 
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re) : ae re) 
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OTH BeHYHHE! H CleAyeT CYHTATh XaPaKTePH3YIOIUHMH TOUHOCTH Hallle- 
ro HaOslo0qaTeAbHOro MaTepHala, XOTA B JelCTBHTeAbHOCTH OHH MOryT ObITb 
M HeCKOVIbKO Me€HbIlle MPHBeMeHHbIX 3eCb YHCeJI, MOCKOJbKy MPH BHIBeeHHE 
dopmy (15.7) w (15.18) Hamu Opwio caetaHo gonymleHHe (15.3). 

Haxkonell, cleqyeT OTMETHTb, YTO KO BPeMeHH HaYaa NoJApHMetpuye- 
CKHX HaOmogeHui JIlyHbl c MOMOLIbIO aGacryMaHcKoro 3IEKTPOMOTOMeTpa, 
HaMH Ob\WIH MpOH3BeZeHbI HeKOTOPble YCOBePUIeCHCTBOBaHHA 93TOTO HHCTpy- 

‘MEHTA, CMocoOcrTBylollve yIyulleHHio yCNOBHH Ha6mOeHHA H. cTasO ObITb, 
—YBeJIHYCHHIO TOUHOCTH. | | 

B wacTHOcTH, Obl yayyueH cnoco6 nopopora nomapouna (cm. § 14) 
TaKHM 06pa30M, 4TO BMeCTO CylecTByIOleH paHbilie’: HeOoOxog_uMocTH 3a- 
*KEUb CBET Nepe KaXbIM NOBOPOTOM NOMAPOHAa HM COBeEPIUHTb ero NOBOPOT 
MOBOJIbHO HeyOOHBIM cnOcOo6OM BpYyYHyl0, Ha 4TO 3aTPpauMBasOCcb MHOrO 
BPeMeHH, 3Ta OMepalHA CTaJla BbINOJIHATbCA B TEMHOTe, MeXaHHyecKH, “acTO 
6e3 OTPHIBa r1a3a OT OKYMApPa, YTO 3HAYHTeIbHO cOoKpalilaio BpeMsa, Tpeby- 
eMoe WIA HaOMIONeHHs ODHOTO OGbeKTA. 

lanee, ray, pedplexTopa, mpeacraBrsaiomai panpue OObIKHOBeHHY!0 IIpa- 
.Myto TpyOky, Obl MepeyetaH, C NOMOLIbIO NpH3MBI MOIHOrO BHYTpeHHero 
OTPpaKeHHH, B JIOMaHy!0 TpyOKy. I[Ipuyem oxysasapHyio uactTp 9TOT Tpy6bl- 

: ria MOKHO ObMIO BpalllaTb B NO3SHUMOHHOM miocKOcTH Ha nomHe 360° 
OTHOCHTEJIbHO OCHOBHOH, NepmeHAHKyApHOH K Hel, OObeKTHBHOM uacrtH. 


Takoe ycrpoficrso runa.o6sergano. u Aetato 6onee yVROGHBIM yCAOBHA 
HaOMOeHuA: B TeyeHHe Sombulel “actu BPeMeHH HaOOTeHHA Hab AAaTeIb 
MOr THAMPOBaTb B CHAAYEM MONOKEHHH, YTO ycTpaHaO ero dusnyeckoe re- 
PeyYTOMMeHHe H -YMeHbIlIaJlo 3aMeTHbIe Jian a6acryMaucKoro 33-cm ped.1ek-. 
Topa (Kak yKa3bipat A. B. MapxKos [75]) owm6Ku ruqupoBaHua, KoTopnie 
MOrJIM MPHBOAHTb K IIpOMepaM COCeZHHX C Tpe6yeMbIM OGBEKTOM MeCT. 


Kpome Toro, 6b1 3AKPbIT OTKPbITHIH ZO TOTO BpeMeHH Ty6yc pedbueK- 
Topa. Takoe MepompusTue, NOMAMO 3alLLHTEI TPpex OTPaxKalollux 3epKal OT 
Salibli€HHA WH YMeHbUICHHA KOHBEKILHOHHEIX BO3/LYLIHBIX TIOTOKOB, HCKaxKato- 
HILAX M300paxenne, NpH HabsmoneHHH JIyHbI OYeHb CNOCOG6CTBOBaIO yMeHb- 
TM€HHIO HHCTPYMeHTaJIbHOoro (boHa, BOSHUKAaIOLUero B pe3yIbTaTe CYULECTBYIO- 


lero B GaliiHe paccesHHoro oT cTeH OallH¥ HOOT MpyrHx MIpeAMeTOB AyHHOrO 
cBeTa. | 


d 


§ 16. O Banannn noazspu3aunn ceeta HeOa Ha 3Ha¥eHHe NOApH3salHH cBeTa, 
OTPaKeHHOFO OT JIVHHbIX O6beEKTOB 


B § 15 met rosopuau o CJYYaHHbIX OWMOKAaX, BbISbIBAeMbIX, T1aBHbIM 
o6pa30mM, mioxoli THXHPOBKOH HW HeOaronpHATHbIMH ATMOCMepHBIMH YCJIO- 
BHAMH, a TaKKe IPyrHMu MpHyHHaMuH. 

OnHako, Ha60LaTeNbHbI MaTepHadl MOXKET ObITb OTATOUIEH H pa3HbIMH 
CHCTeEMATHYe€CKHMH MOrpellHocTaMH. O6 ogHolt 43 TaKHX NorpeliHoctell, a 
HMCHHO O CHCT€MATHYeECKOH OLIHOKe, BKPaDbiBalollelica B HaOmMOMeHUA 6Na- 
rofap# CMOCcOOHOCTH 3epKa petbieKTOpa NMOMAPH30BaTb CBeT, MBI yxe To- 
BOpHIH B § 9. Celiuac xocHemca morpeltHocru, KOTOPaA BePOATHO BBOAHTCA 
B NOJADH3AUMOHHbIe HaOJOQeHAT AYHHBIX O6beEKTOB BCACACTBHe B.IHAHMA 
NOAAPH3AaWHM CBeTa He6a. | 

Jia o6HapyKeHuad BIMAHHA NOIMPH3aUMH CBeTa HeGa Ha 3HayeHHe crTe- 
NeHH MOJADH3AHH WH NOO%KeHHA MIOCKOCTH NOMAPH3allHM CBeTa  AYHHbIX 
MeTaeH, HaMH Oblla NpoBesena crenyollan pabora. 

B Teyeuve HeCKOJIbKHX HO¥eH Yepe3 NOMApOUA (B Tpex ero NoMOKeHHAX) 
ObIIH MIPOH3BeHeHbl M3MePeCHHA APKOCTH (boHa HeOa BOH3H JYHHOrO Kpadg. 
Mon Ha6soMaJICA OOBIKHOBEHHO Yepes OobuIyIO Duadparmy, 4yem AHadpar- 
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K «ayHnoh» guadparme (cm. § 14) 4 HomyqanHch BeHUHHH 


Benno, 0°,. 





: a ial RE Beyer enero eo, 


Ha6aroaarexbangi maTepHaa ~ : 71 


Ma, TIpHMeHsiemaa DAA Ha6sO,eHuA nya ‘oObeKTOB. B ouacruoctu, Hc- 
NOwb3OBalacb WHadparMa 0, Cc AHaMeTpOM 1.5 MM, KoTopas Bbipesaila Ha 
He6e YYAaCTOK C YIVIOBLIM pa3MepoM AHaMeTpa 62.”5.  - | ; 

Bo ppema O6pa6oTKH Ha6wll0zeHHA OTO6pocHl Ha doxe peaynuposanucn 
Gy, Oy H Cy 
NOKa3blBalolle HHTCHCHBHOCTH (boHa NpH HOJOXKeHHAX NOMApPOHa, COOTBETCT- 
60°, 120°. 3atem u3 OT6pocos, NOTy4eHHEIX OT AYHHOrO oGbexKTA, 
BHUWTAIKCh COOTBETCTBYIOLMe OTOpOCH (boHa H NOMy4aNCh Pa3sKOCTH4 —2q, 
b—by W-c—Cy, mocie yero B dopmyaax (12.3) 4. (12.4) BMecTo BemH4HH 
a, b WC NOMCTABARVIMCh 9TH PaSHOCTH H BHIYHCIMMHCh CTeMeHb NOIApH3alHn 
p 4 yro TojoxKeHHA NocKocTH HomapHsauun (cM. § 12). 

CpapHeHue NOJYYeHHBIX TaKHM O6pa30M CTeHeHH NOAPH3allHH M yrvia 
TOMOKEHHA NOCKOCTH NOMAPHSaNHH C aHAOTHYHLIMH BeIHYHHAaMH, MOocy- 
YeHHBIMH 6e3 yyeTa ~oHa (C MOMOIIbIO a, 5b w C) MOKeT NpexocraBHuTb BO3- 
‘MOXKHOCTH OLVCHKH BMAHHA NOApPH3alHU cBeTa HeGa Ha sHaveHve MoapH- 
3alMH JIYHHBIX JeTaieH. ~ 

B ta6anuue 16.1 npnpexerni MaTepHaJibl, OTHOCAIHeECA K H3MepeHHaAM 


‘Touspu3aluH cBeTa He6Oa H ee BIMAHHIO Ha MOApH3allHIO CBETA JIYHHBIX OO8- 


exToB. PaccmMoTpenve 3TOl TaOMUbl NOKasbiBaeT, YTO 3HAUHTEIbHbIe PasviH- 
uHA MeXKAY CTeNeHAMH MO/ApHSALHH, a Take MexKAY yriaMn nowOKeHHA 


Ta6aui1a io8 gohoren 
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MJIOCKOCTH MOIAPH3auHH (yriaMH ©), BBIYMCAeCHHbIMH C yyeTOM Hu 6e3 yueTa 
dona, He OOHAPyKHBAaIOTCA. 

CyllecTBylollve, TEM He MeHee, B HEKOTOPBIX cly4aax, Gomee HAM MeHee 
3aMeTHble Pa3/IHYHA ‘HaO OObACHHTb TeM OOCTOATeJIbCTBOM, TO BBULY 
CIMIUKOM OBICTporo MafeHuA ApKOCTH doHa HeGOa Cc yMaeHHem OT Kpasn JlyHbt 
M B CBH3H C HEBOSMOKHOCTbIO JOCTATOUHO TOUHOM PHAHMPOBKH, 3afa4a u3Me- 
peHHA (OHa HeOa OYeHb YCHOMKHANACh: He3HAYHTeIbHaA OWM6Ka B rHAHpo- 
BaHHH BbI3bIBaJIa BECbMa 3a€MeTHOe H3MeHeHHe (KOMe6aHHe) OTCYeTOB FaJb- 
BaHOMeTPa H, 3HaYHT,—CHHKeHHe TOUHOCTH HaGwioqeHnua. 

BooOlle 2Ke, NOBHAMMOMY, cjla6aa sApKocTD (boHa He6a cpaBHHUTebHO 
c apkocTbi0 JIyHbI BecbMa Mado (B Tipeqemax TOUHOCTH Hallux HaO10eHHit) 
BJIHACT Ha 3HaYeHHE CTeNeHH NOJIAPH3alHH HW MOIOKeHHA WOCKOCTH novs- 
PH3alMM CBETa, OTPaKeHHOTO OT JIYHHbIX OObEKTOB. CyuleaqyeT OTMeTUTb, UTO 
K TaKOMY XE 3aKO4eHHIO Npuwet u npod. H. I. Bapabamies [124] npu 
CBOUX MOAPH3aUHOHHBIX HaOJIOJeHHAX Pa3JIHUHbIX yUaCTKOB JYHHO  no- 
BepxHocTH B 1923 r. | vy 

SaMeTHM 3]1eCb Ke, YTO BO3MOXKHOCTH Goee TOUHOFO yueTa  BIIMAHHST 
(boHa He6a, HECOMHeHHO, 6yaeT cmOCObCTBOBaTh OCYLIeCTBJIeHHe MpeoxKe- 
Hua pod. A. B. Mapxosa [75] o mpucnoco6eHun K IIPHMe€HHEMOMY HaMH 


npHoopy oroanmapata Tuna OD] zara chemKu H300paxKeHuA H3MepsemMoro 
OObeKTA. 


§ 17. Pesyabrats: HaGmiogeHHii: TaGAHUb! H KPHBbIe 


Comepaliniica B WaHHOli paboTre Hu UCTOmb30BaHHBbIt IA Haluero Hc- 


C€ROBAHHA HaOOaTeIbHbId MaTepHasl HakOMIeH B TeyeHHe 148 Hoven, 
'CMHCOK KOTOPBIX NIpHBOHTCH B TaGmMue 17.1, rae HeEKOTOpPble HOUH, BBHAY 
HPOAOJPKHTEIBHOCTH TepvOa HaGOJIOMeHHA, pa3smeeHbl Ha 2 nau 3 uacTH 
(cm. § 13). Kpome gare n cpeqHux MOMeHTOB Ha61onqeHHH mo BcemupHomy 
BPEMCHH 3M€Cb MalOTCA TakK%Ke COOTBETCTEYHOWHe 9THM MOMCHTAM YIVIbI (ashi 
® JIyupr. 

H3 6ovlee, uem 45 HaOJUORCHHbIX OObEKTOB JIYHHOT NOBePXHOCTH, IW1A 
OKOHUATeIbHOH O6paGOTKH OKa3aJIHCb NPHFOAHbIMH, B CMbICe LocTaTouHoro 
KOJHYECTBA NPOMepoB AVIA MOcTpoeHus KpHBIX, 41 o6beKT. Ha 3THx O6b- 
€KTaX BbIMOJIHEHO BCcero | 371 H3MepeHHe ONOPHEIX BeMMUNH a, 0 HC (cM. 
§ 12), c¢ nomotutpio KOTOPbIX BbIYHCJIAIMCb CTeENCHb NOAAPH3AWHH HW MOO Ke- 
He MIOCKOCTH MOJIAPH3alHH CBeTa, OTPaxKeHHOrO OT Pa3AHUHBIX  JIVHHBIX 
OObEKTOB. Pacnpejeenne 3THx H3MePpeHHH Cpe HaOJMIOMeCHHbIX OO6beKTOB 
He PaBHOMEpHOe, BBHAY HEBO3MOMHOCTH OTHOBPeMCHHOrO HaGJIONeHHA BCeX 
H30PaHHbIX OOBEKTOB B Ka KYO ACHYIO HOUb. | 

OKOHYaTeJIbHbIe Pe3yJIbTATHI H3MepeHHA cCTeneHH NOIAPH3allWH WM MOvI0- 
*KCHHA FJIOCKOCTH NOAPH3alHH IIA BCeX HaGOJIONCHHBIX OObECKTOB WaHbl B 
TaOJIHuKaXx, OOO3HAYeCHHbIX HOMepaMu OT | yo 41, coorBeTcrBeHHO HOMepy 
oObexta (cM. § 11) nw OObenMHeHHDIx B Tab. 17.11. B kaaaoh Tako Ta6- 
JIMUKe, KPOMe AaTbl HaOJIOAeHHA, WaloTca CleqyIoulMe BeMUMHDI: yrom da3bl 
a, yribl: MaweHua!, OTpaxkenus € u a3sHmMyta§, BbIUHCTeHHDIe mo (pOopMy.1aM 
(13.1), (13.2), (13.3) m (13.4); uHrencusuoctu a, 6 uc HaGntoeHHOrO 
CBeTa, COOTBCTCTBYIOUIHe MONOKeHHAM NMoviaponAa 0°, 60° w 120° (cm, § 12); 
CTeMeHb NOJAPH3allHH P, BbIMHCMeHHaA No dopmyse (12,4) uw BEMncmeHHbit 
mo dopmytie (12.7) yrom ¥ MeKAy MIOCKOCTbIO NOJAPH3alHH OTpaxKeHHoro 
OT JIVHHbIX JeTaeH CBeTa H 3KBATOPOM HHTeCHCHBHOCTH. 

3a 1950 w 1951 rogqbl BemmunHa Y He JaeTcH nO caexyolmWeh mpHuuue. 
Barly Toro, 4YTO MO KOHCTPyKUHH MpHOopa aeKTpodoTomerp c (usbTpamMu 
H MOJIAPOHLaMH BpalllaeTcA BOKPyr ONTHYeCKOH OCH TeecKona, uTO Tpeby- 
eTCH JIA yMOOcTBa WeHTPHDOBKM H306paxKenua, HaGsogeHua B 1950—51 
TOJbI BbINOJIHeHb! IPH pa3JIM4HOH OPHeHTHPOBKe NOVIAPOHMa OTHOCHTeJIbHO 
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Ta6anua 17.[ Qgbfomo 


Cpeanuit MOMeHT | | Cpeauuéi moment 
Ha0s01eHUA NO HaOm07eHHA 110 
Alara - Bcemupuomy Tata | BcemupHomy 
co : a ‘ ineraart : a 
Mmahamo Wosnaha9d0 aomamo (490 ) 
i isdesees Bedg660 4 LoBeoma AndgbAo 
Bbagmoa oman Bbagmon Ghana 
a i a el 
a Oo | ° 
1950°19-+17 164 = 39” — 96-1 | 1952: 1°4 19* o8™ | — 82-6 
10-18 16 38 — 83-4 I-10 17 10 |.— 16-6 
10-19 Ig IS — 69-7 IIo 19 16 eae te 
10:28 I oo +- 24:1 I+II 21 06 — st 
ears! 20 48 — 30-2 1-18 I 24 | + 64-1 
11-23 21 §1 — 8 9 1-20 to 342-4 + 87-7 
12°15 16 35 — 96-4 I-21 2 05 -++ 100-2 
12°16 18 O05 | — 84-0 2°1 17 43 —103-1 
12-17 17 47 — 72:9 2°8 r= 30 | 2455 
12-18 17 =»=23 — 62:0 2°9 23 44 — 11°3 
I951I+ 1-13 16 24 —104-0 2°14 o 4iI + 33+4 
I-14 18 613 / | — 92-8 2-14 22. 33 -+ 44:0 
1-3] Ir 58 | + 95°7 2+16 Oo 15 + 56°5 
2-12 19 50 —101-4 2-17 Oo 45 + 68:7 
| 2°13 I7 21 — 91°5 3°13 21 45 + 25-2 
2+13 20/53 — 90-2 4°9 21 31 = 5 
2-14 17. 40 — 80°5 5-10 23. «45 + 15:4 
2-14 2I 08 — 78-9 5°11 23 06 + 28:3 
{ 2.17 18 22 — 47:8 5°12 23 30 + 41°7 
2-17 20 00 — 47-9 §+13 23 30 + 55-1 
2-19 19-28 — 23:8 5°28 Ig 10 —I23-4 
2-20 2t Og — 12-2 6-5 Ig 31 | — 79-9 
4 2-25 3° 42 — I1el 6-3 19 45 — 56-8 
2.29 o SI + 64:7 6-9 21 37 4- 23:2 
3°16 19 46 — 78-0 6-29 1g 22 — 98-3 
3-19 23, 27 — 42-6 7-1 18 52 — 75°5 
4-13 20 oO ‘ —_ 97:6 7°3 19. 35 — §0°4 
4-14 18 = 37 — 87-2 7°13 23 08 + 87-5 
4-34 19 86 — 86-6 7°14 23.28 +100-0 
SEI 19 42 —116-6 8-6 20 «608 + 14:2 
5-36 18 36 | — 59°7 8:7 21 48 + 29-3 
| 5-16 20 $4 =" 8"5 8-10 23 24 © | + 70-0 
5-21 21, 40 | + 10:6 8-29 18 07 — 74:0 
6.10 18 SI "| 113-0 9°4 20 30 + 10-4 
6.19 2r 49 a 75 { 9°5 20 21 + 23-7 
7-47 18 50 — 95-0 9°5 23 36 + 25:0 
7+12 19 17 — 82-5 9°6 21- 40 amen ia 
7-13 19 43 — 69-0 9-6 23 $3 + 39-0 
724 22 49 + 80-1 | 9°7 21 06 + 50-7 
7 +25 23. «14 + 91-9 9°7 23 46 + $261 
7-26 23° 36 +103 +3 9-8 22 44 + 64:2 
8. 18 15 — 99:5 9°9 22 44 T+ 76-3 
9 
8.31 (18 = 33 — 73:5 9-10 23. «$I +. 88-6 
8.ar o 18 + 50-2 g-12 oO 33 + 99:8 
8.22 23 10 “+ 73°3 9°27 17 38 — 78°5 
8.25, 23. 48 +107-0 928 | 18 55 +. 64:5 
110.209 22 58 + 68-0 9-29 18 17 — 51-4 
\10.21 Oo 37 + 68-8 9:29 20 24 — 50:0 
Il.g 20 27 — 45:2 9°30 19 05 — 37:2 
11.136 23. +50 + 37°5 -9*30 21 26 — 36-0 
ie 21 23 ~ 56 + 91-7 10-1 23 «28 — 21-0 
11.22 I 23 } +. 92-3 oe 20 ©6336 + 6-3 
T1224 I 12 © 103°5 10-3 2332 + 7:1 
12.2 I§ 30 —129°7 10:4 23 oO! + 18-2 
12.3 16 36 —115-6 {4 2% 39 + 19-2 
12.9 19 42 — 63:7 10+4 23. 42 + 20:4 
I2.109 18 21 — 29:7 | 
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Pa a SNS E> 











Cpeaunit MOMeHT Cpenunit MoMenT 
HaOJOAeHHA 10 HaHalOl2eHuA NO 
lata BcemupHomy Java BcemupHomy 
BpeMeHu a BpeMeHH a 
nohomn (2330H39d0b Mohama Peace 
Lo@gogrea ImIQHAo LoOqomm BmdgiAo0 
BLagm@moam whaom Obagmom ohaan 
eee 
1952: = 2 = = + eae 1953: 73 23" ws + 74"5 
— 70:1 I 23 al + 87°38 
He +27 19 13 — 69-0 8- 2 eee 
3 3 3. °s47 a 
0°30 9 I — 28-5 | 8-24 21 10 + 2-6 
a 31 19 30 — 15°5 8-24 23 56 + 3:2 
eee 2r = §3 + 59-7 8-26 Oo I4 + 16°4 
I : 23 39 + 60-7 | 8-28 . 22 12 + 57-4 
Ir+2 17 43 — 60:6 8-29 Oo 06 + 58°+4 
12-12 2 30 +-118-2 { 8-29 22 «16 + 69:6 
ate 19 15 — 64:8 | 8-30 ~ Oo 08 + 71-7 
pa 20 5 — 27:8 8-30 22 25 + 83-6 
29 17 s — 17°55 8-31 23 «SI + 94:8 
1953- 1-18 16 30 —137-0 9-18 18 10 — 60°8 
1°25 19 12 — 46:8 9-18 Ig §2 — 59°9 
3°27 19 ie — 30-9 9+20 Ig 10 —= 33°7 
3°27 22 0 — 28-9 9-21 e. a7 , Be — 20:8 
{ 33 19 se i Ne 9-21 19 = 48 — 19°6 
3 9:21 22 56 = 176 
3°39 23 04 + 7:2 9°23 22-17 + es 
3°31 21 14 “+ 15-5 9-23 23 40 + 12°5 
3°31 23 20 + 16:5 9-24 oO 53 117 
} fe 18 3 —128-0 {5:34 19 42 + 23°9 
J 4 19 — 15:8 9:24 22 36 + 25:6 
| SS tea fel ee ee 
le 0-4 9-25 20 31 38-0 
ee 20. «II — II-2 1 9:33 22 «Al + 39°3 
22 «15 — 10-7 9+26 o 648 + 40°5 
5°28 * 20 31 + 4-4 9-26 22 46 + 52-38 
5°31 - : 9:27 o 40 i §3°9 
' 53° 9+29 23. «24 a-38 
a -2 44 Z 64+4 9°30 ee eee + 91° 
: I 20 9:7 10+ Oo 36 --103-0 
71 22 31 + 63-4 10-2 I 06 e108 
7-19 19 08 — 83-2 10-24 oO 12 + 20:9 
7°20 Ig 21 — 71-8 {10-24 20. «41 + 32°5 
7°23 21 04 — 34-6 [10-24 22. 327 + 33-5: 
7°29 22 49 + 47:2 i 25 21 30 + 46-0 
7°30 22 45 + 61-0 10-25 22 56 + 46-8 


3epkKaJl pedlekTopa. Tlostomy, avis 9TOFO Mepvosla He HMeeTCA BO3MOXKHOCTH 
BBINHCJICHHA ria ®, BXOAMBUIero B dopMy.ly (12.7), c MOMOLIbIO KOTOpOTi 
NPOH3BOAHTCA ONnpeneteHHe yrvla +. 

IIpn BeinomHenHH Ha6moneHui NOCeAyIOWlNX TOAOB Oba ApelycmMoTpe- 
Ha PHKCaUMA OPHeHTHPOBKH MOVIApoHAa. COOTBeETCTBeHHO y/IyYeHbI HW BO3- 
MO?KHOCTH FHAMPOBaHHA HW WeHTPHPOBKH B Mporecce HaGstonenna (cm. § 15), 
BCJI€ACTBHE YerO CO3ZaHbI YCIOBHA OMpedemeHHA yria © G6e3 OCO6bIX 3aTpy- 
AHEHHH MPM BbINOJIHeHHH HaOJIOJeHHH. 

B KOHUe pa6oTbl MOMeLeHO MpHOMKeHHe, Te pe3sybTATbI H3MepeHuii 
mpeAcTaBJleHbl B rpaduyeckohH dopme. B yactHoctu, B COOTBeTCTBHH C TaG.1. 
17.1], sqecb MaloTcH KPHBbIe H3MCHEHHA CTeMeHH NOApH3allMN P H nOMOXKe- 


HHA MIOCKOCTH MO/IApH3allMH (yria 7) B 3aBHCHMOCTH OT yrJl0B % 7, SH J. 
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Ta6auna 17. If givown 
Il Mopa w saauau—beggdo wo yghggeo 


1. Sauna. Panyru _(aeurp) 


Gobotoayamel gam (G066%) 
y= + 45.°0, A= — 31.95 2% 

















| 
Hata nohoeo a | i 8 | 6 | a | b 
“8 46-0 109° 4 29°23 40:23 

T9§T* I°3t { 73°8. 29° : 

. 2-17 | B's. 57°$ | 44-3 | 66.15 , 79°37 
2-19 64:3 | §5-2 | 25-3 | 107-88 97°99 
2°20, §6-0 | §3-6 | 13°3 | 129-30 , 12B-20 
2+37 °95°4, 45-3 86-5 | 322-84 | 96-52 
3°19 75:0 | 53°58 | 42-0} 49-06 43°72 
7°24 §7°0 | 60-3 | 98-2 63°17 63:00 
7:26 93-0 | 61-0 116-6 | 45-63 | 43°50 
8-21 | 46-0 | 59-8 , 62-5 176:66 } 169-96 
8-25 77°6 , 60-0 pia. 28-94 | 24-90 
10°20 56-0 | 58-7 |.83-2 | 166-40 | 145-84 
I1+21 74°1 | 51-0 105-6] §2-40 | 41-22 
11+23 76-1 | 49°3 107-5 | 44°40 | 32-00 

1952:1-10 63-5 | 58:8 | 18-07 110-24 | 118-58 
Tel. 55 °7 $7°3 | 5:6] 188-42 |’ 205-58 
1+18 7:8 | 46-7 | 83-4] 201-45 | 248-34 
1-20 72-7 | 44-2 '104-9] 83-04 | 111-56 

- 1927 81-4 | 43-5 (115-2 | 36°58 49-88 
2°8 67-2 | 56-8 | 25-1 {| 159-12 | 174-40 
2-14 48-2 | 46-2 | 61-7 | 161-78 | 175-18 
2-16 $3°O | 44-7 | 77:0 97:90 106-10 
2°17 59°8 | 44-0 | 90-3 73-80 a 
.§:tO A:7 | 45°3 | 22-0 9-61 9 
713 1b 61-0 [104-1 62-05 67°96 

6 47°7 | $4°7 | 16°3 | 144°53 | 157-70 
9°5 46-4 | 59°7| 28-5 | 79°59 | 84-86 
96 45°§ | 61-0 | 44-0] 59°30 | 65-19 
9°79 47:0 |} 62-0 | 61-7 70+34 79-64 
9:9 56-4 | 62:2 | 92-0 95°54 111-46 
g°12 71-5 | 59°§ [514-0 | §9:00 | 70-67 
10+ 3 §3°5 | §9°5 | 3-0] 48°37 | 48°75 

10°4 49-0 | 60-7 | 17-5 | 108-29 | 115-01 
10°4 48:8 | 60-2 | 19-0 59°25 63-29 
10:10 68-0 57°8 107°6 3°25 40°75 
10:30 72°0 | §8-6 | 27-8 5-92 | 89-59 
11°6 §1-0 | 57:8 75:3 86-87 | 3101-87 
12°28 72°8 | 60-5 | 27- 40-23 43°20 
12°29 65-0 | 6a:0 | 18-8 | 129-09 | 136-12 

19$3° 3°27 68:6 | so-0 | 26-0 | 56-74 | 62-40 
3°30 48-4 | 46-7 | 7-0] 169-28 | 178-70 
3°31 44°5 | 45°2 | 24:0 | 10%3 re A 
4:27 57°8 | 45:7 | 13-5 | 167: 108.67 
5°27 $4°2 | 45°0.] 9-0} 113°54 | 118-71 
7°1 §2°6 | 56-8 | 79-6.] 110-66 | 1) Se 
7°23 69-0 | 46-3 | 31-7 | 127-66 | 138-41 
7°30 60-8 | 59-7 | 75-8 | 137-58 | 146-54 
8-3 80-5 | 60-9 |123-1 46-46 53°25 
8-24 §2°2 | §4-8 | r-o! 101-72 | 109-15 
8-30 4-7 | 61-8 | 87-0 | 125°75 | 139°42 
9°18 7:0 | 49-0} §2-0 | 49°25 | 53-16 
9°21 63-5 | §5-0 | 22-0 | 123°33 | 131-00 
9-26 46-3 | 61-2 | 48-3 97°79 | 104-00 
10-1 73-0 | 57:3 j118-2 | 62-92 81-42 
10:2 81-8 | 55-7 {127-7 | 60-16 77°33 
10-24 48-3 | 60-5 | 20-8 | 128-56 | 134-92 





BONS REA (Le 











15 





pf 
7°68 jo-18 | — 
107° 5 ama 
ra613 O40 © = 
ed 138 ° _. 
°33 | O71 Eo. 
$3.87 196 — 
61-07 | 221 — 
200: 42 IO1 — 
35°28 203 — 
191-44 | 157 = 
§§°86 | 177 acs 
42°40 194 —o 
110-16 049 | —14:°2 
193-22 05§ | —49:8 
244:04 | 130 | +t 5-6 
104-84 | 1731 + 4-9 
44°45 | 175 | + 3:1 
169°54 054, + 6:8 
187-42 | 084 | +20°5 
120-10 120; +27-4 
84:00 | 142 | — 3:9 
yee OSt | —39+2 
49°93 212 | I +3 
150-94 | > OSI | +38;5 
77°29 053 | +25°4 
$9°57 | 062 | +322 
ele . 106 | +19:0 
85-09 | 157 | + 4:0 
53°58 165 | — 6-5 
46-21 | 043 | +57°1 
111-06 035 | +52°4 
60-84 038 | +48-5 
33-08 142 | — 6-1 
85-92 o28 | +18-8 
85-84 113, | — 3:2 
40:67 |. 044 | + 7:0 
ee 037 | ~~ 8-6 
-§6-58 | 065 | —15-2 
188. Bo { 037 | —53°7 
104-46 028 | —53:0 
168-19 OS1 } + O-! 
116-16 025 | +29-9 
100+ 42 074] + 3:2 
125-00 063 | + 0-3 
122-16 105 |} +9°7 
40-66 155 |] — 1°9 
100-3t j 053 | +63-7. 
107-§8 148 | + 4:0 
44:66 104! + 5-2 
124-84 037.| +21-2. 
94°84 | 055 | +17°7 
63-42} 176 | — $+3 
63-17 | 158 | — 5:5 
125+50 043 | +21°6 
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76 Taasa uwuerTrBpeptTaa 
2. Mope Kpusucos (uexTp) 
soadbalgdab dmg. (G96AMo) 
gp=-+16-°O, A=+58.°% 
Alata mohamo a i 3 0 | a | b | Cc | p | 7 
ie) i@) . 

1950:10-:28 | + 24-1 | 82-0 | 61-2 | 12-3] 65-71 67-90 72:67 10-059 - 
11-21 ] — 30-2 | 29-0 | 56:8 | 19-0] 189-30 | 189-83 | 196-38 023 — 
11-23 | — 8-9 | 50-8 | 60-0 2°3| 63°27 63°83 62-67 013 = 
12-15 | — 96-4 | 49-0 | 51-6! 151-4] 108:18 84-83 83°47 174 - 
12-16 | — 84-0 ! 37-4 | 52-5 | 141-8] 135-43 105-17 | 112-57 155 —_ 
12-17 | — 72-9 | 27-4 |] 54:0 | 128-0] 159-42 | 145-17 | 126-30 133 — 
12:18 | — 62-0 | 20:0 | 65-3 | 103'7} 154:26 | 165-57 185 -60 109 — 

TO5I+ 1-13 | —104-0 | 49-0 | 53-5 | 149-0] 82°34 | 75°57 | 59:07 | 191 = 
1°13, | —104-0 | 49-0 4 53°5 | 149-0} 78-62 71-67 56-04 | 194 aa 
1°14 | — 92-8 38-9 | 54-8 , 141-4] 113-06 4, 104-02 81-73 187 _— 
2°12 | —I01-4 49°8 | 57:8 [147-6] 69-21 77-96 55°23 196 — 
2°13 | — 91-5 ; 39°9 | $9°0 | 141-3] 123-74 | 119-18 QI +40 181 _ 
2°14 | — 80-5 | 28:9 | 60-2 | 130-2] 133:79 | 168-73 | 169-77 150 — 
2:14 | — 80-5 . 28-9 | 60-2 | 130-2] 147-78 150-57 122-24 180 
2°20 | — 12:2 §2:2 | 64-8 1-s| 187°78 | 174:87 | 188-81 048° 
3°16 | — 78-0 . 24-0 | 63-5 | 123-5] 97°94 | 72-63 | 95-43 | 182 
4°13 | — 97°6 | 39:0 | 64-0] 146-7] 34-88 24°81 33-18 201 
6:10 | 113-0 | So'5 | 65:7 | 1§9:0} 66-95 50-67 | .67-67 180 — 
6:19 | + 7:5 | 63-0] 56:0} 3-0] 80:04 74°77 | 80-33 | 046 
7°12 | — 82-5 | 23-0 | 64-6 1139-0} 54:40 | 39:97 | 49:90 | 177 = 

) 7°12 | — 82-5 | 23-0 | 64-6] 139-0] 51-43 | 36:67 | 45-83 | 193 = 

Fi 7°12 | — 82-§ | 23:0 | 64:6 1139-0} 52:92 38-32 47-86 185 — 

7°13 | — 69-0 | 15-5 | 63:2 1107-5] 5§7:°68 44-92 56-16 152 — 
8-11 | — 73:5 | 19-0 | 61-4 | 127-5) 77°85 94°95 98-98 | 146 = 
12-2 —129-7 | 77:0 | §4°3 | 168-0} 53°80 42°16 53°90 152 — 
‘1233 —115°6 | 64°8 | $3°5 | 161-6] 119-28 87:22 | 106-10 178 _ 
12-3 —115-6 | 64°8 | 53-5 [161-6] 21-02 18-50 1§ -04 190 — 
12°7 — 63°7 | 21°5 | $4°3 | 110-4] 325°70 | 324-40 | 268-24 124 — 
19§2° 1-4 — 82-6 | 36-5 ° §4:0 | 136-3} 226-82 | 250-78 | 190-26 158 | +6-°3 
I-10 | — 16-6 | 42:2 | §9-0 3°5] 133-50 | 140-90 | 132-02 040 | —18+4 
T-II | — §-+1I | 55-8 | 60-0 2:5} 175-80 194-44 178-82 063 | —52:8 
2-1 —103-I | §5-0 | §4°2 | 148-3] 66-68 81-48 60-02 183 | +16-3 
2-8 |! — 24-5 ] 36-0 | 60-0 | 9-7] 210-92 | 232-28 | 224-18 | o56| + 4:8 
5-10 | + 15-4 | 76-7 | 60-8 0-8] 27-36 28-80 28-20 030 | — 8-2 
5-28 —123-4 | 66-5 | 60-2 | 162-5! 31-38 42-28 | 35-8 173°) (> 246 
6-9 + 23-2 | 82-0 | 58-8 3-7] 35-64 37-83 34:68 052 | — 85 
10:3 | + 6-3 | 60-0] 57-4] 6-5]/ 44-91 | 48-79 | 46-34 | 048 | +60-9 
10°4 + 19-2 | 72-2} 56-2 | 12-2] 39-07 AL+54 39+ 46 038 | +43°1 
10:27 | — 7u-1 | 20-3 | 60-5 | 112-8] 71-92 79°46 64+25 122 | + 7°6 

1953: 1-18 | —137-0 | 82-5 ' 58-0 1163-0] 51-14 52-65 44-10 107 + 2°5 
3:27 | — 28-9] 31-5 57:7 | 18-0] 104-70 | 113-14 | 105-10 Osi — 3:3 
3°30 | + 7:2 | 66-2 | 60-5 | 3-5| 92-20 97:10 91-30 | 038 | —63-9 
3°31 | + 15-5 177-0 , 61-3 I-o| 54:20 $5-40. 51-80 040 | —58°3 
4-17 | —128-0 } 77-0 | 54-7 1160-0] 65-00 78-30 58-98 169 + 2:0 
9:25 , + 26-5 | 81-01 57-8 | 14-5) 39°75 | 41-83 38-50 | 048 | +23°7 

3. Mope Kpusucos (loKHAA WacTh) 
s atolgbab mg. (Lodbhgne bofomo) 
= +12.9, A= +57.°O 
Jara mohamo a | | € 0 | a b | c | Pp | ? 
oO ie) io) 1@) 

1950-10-17 —96-1 | 46-4 | 51-0] 166-0] 139-01 181-12 177:80 |o-163 — 
10°18 —83-4 | 35-0 | So-1 | 158-0] 225-4 277+6 229°4 137 — 
1O-19 | — 69-7 | 23-5 | 49-8 | 145-0] 65-7 64:4 78-5 111 See 
12-16 —84:0 | 36-9 | 50-2 | 150-3} 136-33 | 107-67 | 113-47 147 — 
12-16 —84:0 | 36-9 | 50-2 | 150-3] 113-42 | 132-00 | 105-17 136 — 
12°17 —72:9 | 26-0 | §2-2 | 138-3] 164-08 | 149-60 | 130-27 132 — 
12-18 —62-0 | 17-3 | 53-8 | 114-2] 186-60 | 153-17 | 168-17 114 — 
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| ——— a | | TT 
Hara mohaeo a | i S) 6] re] v foe | a = ? 
fe) 

*  I9$1- 1:13. | —1o4-o0 | 48-8 ee 155: 2} 80. 3 sie 57 1-67 72°73 mt 193 —_ 
1-14 — 92-9 | 38-4 | §3:0 | 148+7]} 120. 124-02 | 144-13: 114 —_— 
2°13, | — 91'S | 39°7 | 56-5 | 148-3} 133: . | 128-05 | 98-46] 181 = 
2°14 | — 80:5 | 27-8 | 59-0 139: -6{ 230-35 | 266-50 | 268-74 | 098. —_ 
2:20 — 12:2 | 50-8 | 63-0 O-5| 184-12 | 174-47 | 186-78} o42 —, 
3:16, | — 78-0 | 22-2 | 61-8 134-0, 102-94 80-33 | 104-87 | 164 — 
7°13 | = 69-0 | 12-2 | 62-2 | 120-5] 78-12 65-42 | 77-35 | 112 — 
12+2 129-7 | 76-9 |.53-2 }171-6| 63-00 ) 51-84 |. 57-48 | 112 — 
12°3 —115-6 | 65-0 | 52-2 | 166-6, 150-48 | 128-99 | 135-10 |] 157 —- | 

1952°E°4 — 82-6 | 35-8 | §2-0 | 144-8] 236-56 | 257-28 | 199-02 148 | +4-°% | 
1-10 | — 16-6 | 40-3 | 57-0 1-1] 140-24 | 145-50 136-64 037 | —25-9 
10-3 + 6-3 | 58-2 { 55-0] 6-3) °43-42 46-62 44°50 | 042 | +65-2. 
10-4 t 19-2 | 71-0 | $4°3 | 11-2] 36°77 |. 39-25 | 37-92 | 037 | +52-7 
10-27 — 70-1 | 17-8 | 59-0 | 124-3] 112-25 | 122-62 | 105-08 o90 | +10-0 
1953°3°27 | — 38-9 | 29-2 | 56-3 | 14:3] 151-20 | 162-80 | 150-42 | 052 | —15-7 
3°31 | + 15-5 | 76-0 | 60-3] 1-2 eae — -65+34 | 59-40 | 057 | —44°9. 
4:17 —128-0 |.77°8 | §2-5 '164-01 55-02 | 62-90 |! 52-46 111 {| — 4:0 
9:25 | + 26-5 oe §5:6 |. 13: . 38-14 40°50 | 38-08 | 042 | +33-0 
4. Mope Hexrapa (uenTp) | 
BaJdotrab beogo (39660) 
Pz —I15°-o, A= +35°0 
Hata mohamo a | i | & ) | a b | c | Pp | | y 
| O-. Oo | 6 | 
1950-10-18 | — 83-4 | 56-6 | 34-8 





10-19 | — 69-7 | 43-5 | 33-6 
1951-11-13 | —104-0 | 70-0 | 30-4 | 152°8 


135°8| 230-20 | 263-80 | 234- “60 ‘ 086 —_ 
I-14 | — 92-8 | §9°4 | 30-9 | 152-6 = 
2-13 | — 91-§ | 61-0 | 32-7 | 159-7] 111-88 | 108-48 85-86 160 — 
4*13 | — 97-6 | 61-5 | 38-6 | 159-6] 28-21 21-39 26-80 163 —_ 
4°14 | — 87-2 | 50-2 | 39-6 1154-8] 80-39 61-42 73-66 155 — 
7°12 | — 82-5 | 43-7 | 45-3 1139-0] 43-76 | 33-18 | 40-32 | 159 — 
Ber | — 73+5 | 37°8 | 44-0 | 131-3} 80-38 |. 63-86 | 79-76 | 145 = 
1952°1-4 | — 82-6 | 57-0 | 28-5 1153-8} 190-78 | 211-66 | 163-86 | 147 | +7-°6 
| 1110 | — 15-5 | 21-8 | 33-2 | 129-7] 175-60 | 187-56 | 176-86 043 | —I2-3 
214 | bh 3374 | 74-0 1 43-7 | 17-2] 44:60 | 49-40 | §1-27 | 082 | 413-8 
2-14 | + 44:0 | 84-8 | 44-8 | 21-3] 30-80 34-86 37-12 108 | +16-7 
9°6 | + 37-7 | 66-9 | 29-7 | 24-8] 37-04 | 40-05 | 36-30 | 060 | +25-6 
9°79 + 52-2 | 79-7 | 28-1 | 12-8] 24-95 27°25 23°15 094 | +13-4 
9°2 | — §0:0 | 19°5 | 39-4 | 114-9] 88-14 | 95-59 | 83-46 | €35 | + 8-8 
10°39 | + 6-3 | 37-4 131-5 | 4-2! 55-66 |} 60-09 | 57-17 | 046 | +60-0 
10°4 + 20-4} 49:9 | 30:0} 2-6] 62-25 | 65-61 62-00 | 037 |] +35-2 
10-27 | — 69-0 | 35-5 | 38-3 |14x-7| 71-24 | 75-92 | 63-34 | 105 | +11-4 
1953°3°27 — 28-9 | 17-2 | 38:4] 45-0] 123-30 | 134-50 | 125-60 | 053} — 8-9 
3°30 + 7°21] 45:2 | 43°1 9°O| 121-40 | 126-20 | 119-40 034 | —68-4 
3°31 | + 15-5 | 55-6 | 44-0} 13-7] 117-00 | 122-66 | 116-50 | 034] —g0-0 | 
8-29 + 58-4 | 87-2 | 29-8 | 13-0] 64-25 68-25 56-92 105 | + 6-8 
9°25 + 26:5 | 57-7 | 31-3 |- 3-8] 107-16 | 114-84 108. 34 043 | +38-7 
9:26 | + 40:5 | 69-7 | 29-8 | 9-3 59°25 | 62-92 | §8-4o | 046 | +21-8 
9:26 + 52:8 ! 80-3 | 28-8! 14-5 


79°50 84-65 78-50 | 047 | 416-1 
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5. Mope Hexrapa (10%KHax 4aCcTb) 
Bydomol dogo (vodbmgna bofama) 
gp=—17°-0, A=+34°-0 
ata momamo a i g Q a b | C Pp | Y 
eS 
6 69: 8 36°3 213-12 | 258-00 | 259-12 0 125 
0O-10°-2% —o6-I 9-3 | 35: 126- : ; * ‘ a 
a a6 ae: 58-6 | 30-5 | 141-5] 128-66 | 110-33 115°83 092 — 
12-17 —72-9 | 47-2 | 30-6 | 139-7] 196-80 } 188-83 174°67-| 070 — 
12-18 —62-0 | 36-6 | 30°8 |135°6| 166-68 | 175-23 | 149-00 | 094 — 
195I- 2:20 —12-2 | 30-5 | 39:8 | 14-5] 223-89 | 205-20 | 219-04 052 — 
| 4°13 —97°6 | 62-5 | 37°7 | 155-2] 38-94 29°51 | 35°93 160 — 
4:14 —87°2 | 51°4 | 39°2 151-0, 99°29 82-72 95-386 iog | — 
19§2° 9:7 +62-2 | 78-5 | 27-8] 15-4] 20-54 | 22-84 19°34 | 098 | +16-6 
1063 +°6-3 | 37-0 | 31-0 | 3-6] 56-20 | 61-08 57-72 | 049! +59-0 
10-4 +20:4 | 49:8 | 29:7 | 4:5} 64:54 | 71-09 | 66-19 | 058 , +44-0 
10:27 | —69-0 | 37-2 | 38-0 1137-0] 85-54 | 97:58 | 85°34 | O91 | 21-8 
1953° 3°27 —28-9 | 18-8 | 38-3 | 46-8] 154-20 | 167-40 | 157-60 | 049 | — 7-3 
3+30 + 7-2 | 45:0 cee 8-7] 137-80 | 149°46 } 136-14 059 —~63-0 
3:31 415-5 | 55:0 | 44:3 | 14:6] 121-80 | 123-70 | 119-00 | 023 | —56-1 
8-29 +58-4 | 86-0} 29-5 | 16-5| 68-67 970-67 64°50 054 + 5-8 
9°25 +26-5 | 57-0 | 31:0 | 6-2] 109-50 | 116-66 | 110-67 | 040° +-39-0 
9:26 | +40-5 | 69-0 | 29-4 | 12:31 58-84 | 64:34 7 8-50 meal +25°4 
9-26 +52-8 | 79:3 | 28-4] 19-6| 85-16 g1-16 80-34 073 + 7.2 
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0-10-18 —83-4 | 45-2 | 38-7; 167-21 49°20 64°90 50-80 | 0-179 
ue tee ea 31-8 | 38°4 | 167-51 47:00 46-80 | .55:+40 114 — 
12-16 —84:0 | 46-5 | 37°5 | 178-4] 120°45 94:33 | 101-60 147 — 
12-17 —72-9 | 34:8 , 38-4 [180-0] 144-34 132-63 | 118-07 116 — 
19s1-t-14 | —92-8 | 48-5 | 39-1 | 176-8] 108-9 95°95 | 76-13 | 200) — 
2°13 —90+2 | 48-3 | 42-3 | 174-3] 102-40 | 100°35 76-16 189 — 
2:14 | —80-§ | 37-2 | 43°3|174:8] 122-35 | 153-63 | 154-54 148; — 
3°16 —78-0 | 32-0] 47:0 |176-8) 91-12 64°13 82-40 201 a 
1952-10-27 | —69-0 | 23-0] 46-0 /178-0| 64-50 | 69-39 56°77 116] +3°°5 
TO+30 —28-5 | 13-7 | 42°3 7-3] 132:72 | 142:17 | 131-84 048] +16-6 
10-31 —15-5 | 25-8] 41-0} 7-0! §1-42 54°12 52-16 030] --15-0 
1953+ 9°25 +265 | 67-0] 41-0) 7:I] 75°33 79 +00 75°50 032| +35°8 
9°25 +38-0 | 77°1 | 39°2 | 7:9] 32°00 33°50 | 31-00 | 044] + 16-5 
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asgdeaso (96h) 
p=+30°:0, A= -+1°-5 
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+12: — 63: 2-3 | 34-6 | 68-7 | 230-50 | 224-90 | 189-00 0-121 
och bro re sty: 25-0 | 40-0 | 159-70 170°15 157°76 047 | —4-°2 
7°3 —so-4 | 49-3 | 24-9 | 81-6 108-67 | 121-76 | 105:59 o80 | —13°5 
8-10 470-0 | 68-3 | 37-1 | 86-3 | 67-54 | 73°16 59°91 | 115 | + 8-5 
9°4 +10-4 | 32-0] 33-8 | 18-0 | 296-84 | 319-75 | 300-42 | 047 1 -F35°8 
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Alata mahomo | a | i | & | 6 | ee | b | Cc | Pp | 7 
ee ssh terest reypunnencenueevasserceneecrem, 
1952°9°5 +25:0 37°2 | 43°8 8 ; sa: : 
. 37° . 9°94 . 0:0 ‘ : 
| 9:7 +52°2 | 54:2 72:0 |. 76-00 os 088. t353 
9-8 | 64-1 | 61-2 80-0 | 63-32 §7°77 | 113 | + 8-3 
9°93. +76-3 | 74:0 84-0 | 51°32 45°97 |. 150 | + 4:0 
9:2 4°§ | 65-3 82-0 | 47°67 {| 44°00 | 17] + 5-4 
9°39 | ~51°4 | 55:5. 71-0} 49-21 |. 47°63 | 074 |. 13-1 
9°30. | 37-3 46-3 §7°5 | 70-80 69-76 | 063 | +18-4 
[0-1 21-0 | 37-0 .35°0 | 58-42 §7°75 | 076 | -+15°6 
10-30 | 71 | 32-0 1080 ' 56-02 §6:52 | 044 | +60°4 
4 | 20:4 35°2. 35-0 | 83°37 85-04 | 038 | +45-4 
= 7 ae 70-5 8i-o 43°55 —6«39°35 | 104 |. + 6-0 
3 —28-5 | 42-4: 44°5 145-89 143-08 | 047 7 +12-1 
= : Rae 64-0! 76:0 ; 72-67 73°3 104 |. — 0-7 
— 1re2 —60: 66-6 71°§ | 44:70 41:38 | o96 | +11-0 
$953°3'27 | —30-0 | 40-0. 50:0 178-60 184-70 | 043 | — 3:6 
j . 3°30 | + 6-3 | 30-0 6-0 | 203°43 200-70 | 043 — 57°55. 
3°31) 16-5 | 35-3. 26-0 | 136-90 | 135°20 | 028 | —43:2 
4°27 | —14-7 | 30-2 31-2 | 167+ 32 16-48 042] — 0-3 
23! —tI0: 29-0 21-0 | 166-84 173°84 O40 |. +34°5 
Pe $33°8 62-1 65:0 | 141-34, 133°17 O7I |. + 79 
7 9°7 | 32-8 17°S |, 53°92. 54°62 | o17 | +30-8 
7°23 | —34:6 | 40-0 61-0 oH : 237°66 | 059 | -— 1-3 
7:29 Bie 54°3. 65-0 178-84 170°2§ 052 | +14-0 
F "74°5 | 75:0 85°3 | 77°50 70:08 | o90} + 7-3 
red +58-4 | 60-3 §*7 | 17350 159-25 |. 082 | + 8-8 
-30 | +71-7 | 70-0 7:0 | 103-42 93°58 | rr] + 6-5 
9:18 | —s9-9 | 59-0 83-0 | 81-66 | 76-90 | 094] + 3°5 
9:21 | —19-6 | 85-0. 24°4 | 124-84 127-50 |. 048 |, +22-5 
9°23 + 12-5 | 33-6 21-0 | 203-50 208-83 | 046 | +58-3 
9°25 | +26-5 | 39-2 (44-0 | 157-42 158-52 | o40 | +37-5 
9-25 | +38-0 | 46-0 57°7 | 109-68 109-00 | 052 | +26-2 
9°27 | +53-9 | 56-6 73°7.| 82-50 94:16 | 076} +35+4 
10°24 | +33-5 | 42-0 §4°2 | 129-00 128-01 } 048 | +17-5 
10+25 +46-8 | 50-0 68-3 | 176-20 170-00 089 | + 4-5 
8. ArbOaTennii (ueHTp)—semdoAqbo (anbAdn 
il ean P=—TIo: 5, i=+4-°o oo 
. > : ; 
dlata mohama | a i | é | 0 | a. Dd |  ¢ | Dp 4 
19§1-2-14  —78-9 | 77-0] ses [115-0 | 
°2- —70° . . . 70°54 I- 8 7 y fos 
2037 647 | 71-5 | 18-2 | 65-1] 94-04 81.99 37-77  Obr = 
| 3°19 42-6 | 35-6 | 11-8 | rar-o| 143-56 125-99 | 140°99 | o80 — 
(7:24 + +80-1 | 78-0} 7-7 | 107-0] 42-00 | 42-17 | 49:00 | 104 | — ~ 
12°7 | —63°7 | 66-0 7-9 | (71-6 284-90 291-30 247°56. |. 099 — 
sai ied +68-7 | 79-0 | 20-4}. 57-0{ 43:00 | 50. 45:60 | 096 | — 89 
| ae me 71-6! 17-0 116-7] 7605 93°30 87-30 118 |. ++ 0-3 
ras —56-8- 48-0 | 19°5 | 108-9 (9654 110-98 98-o1 090 } —14:2 
‘9 | +23-2 | 30-5 | 16-5 | 50-0] 205-00 | 220-33 | 207-09 | 046 + 3:6 
ae —75°5 | 66-0} 20-5 [116-0] 57-28 68-71 60°55 109 | — 9°5 
‘IO | +70-0 | 67-8 | 6-0} 115-0] 71-44 | 77°12 65:02 | 098 | +10-0 
9:5 +23°7 | 25-3 | -6-6 | 70-0] 94-02 | 103-55 | 93-63 | 067 +34:1 
9 +39°0 | 38-5 | 5:9 | 98-0] 79-12 | 85-30 } 77-10 | 061 | +23-9 
a a ee 48-7 | §:6}110-5] 81-09 | 90-50 | 79-42 | 082 +22-9 
98 | FO4+1 | 61-7 | 5-6 4119-4] 80-30 | 89-26 | 74-96 | 102 | +10-2 
9:9 | +763 1 73-2] 5-8] 120-3] 62-11 | 69:65 57-67 | i1r | ++ 4-8 
9:10 +88. 86:04 6:0 ]116-0, 15-50 17°29 13+50 142, — 7-0 
9°27 | —78+5 | 71-0 | 17-2 [113-9] "38-44 | 44-56 | 36-96 | 116] + 5-1 
9°29 |. —-$0-0 | 45-5 | 13-2] 105-0] 60-85 65:84 58-47 070 | ~+-11-4 
9°30 | 36-0 | 33-0} 11-4} 95-8] 79-91 | 85-86 | 78-40 | 056 +16-9 
10+3 + 6-3 | 11-5] 6-0] 25-0] 68-2 73°75 | 7@-50 | 046 | +62-2 
f0-4/ | +182 | 20-0) 5-5] 71-51 95-24] 101-47 | 97-80 | 037 | +52-4 
10-27 | —70-1 | 65-3] 11-9 | r11-0] 62-25 67-08 57°58 , 088 | + 7-2 
11-6 | +59-7 | 60-0] 8-2] 85-0] 88.67 | 103-62 | 91-42 | 097 | + 3:4 __ 
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Tt 
Jlata momomo a | i E 0 | a | b | yy | Pp | y 
ia a 
fe) ° ° ° ! 
1952-11:26 | —60°6 | 59-7 | 6-7 | 93:5] 108-94 | 115°44 | 100-50 0-080 | +791 
_ 12:25 | —64-8 | 67-0 | 6-1 | 76-0} 56-84 62°57 53°92 088 | +12-°0 
1953: 3:27 | —30-0 | 30-0 | 14-8] 76-0 246-34 | 261:00 | 245-20 o4o | —16°4 
3:30 | + 6-3 | 16-6 | 18-0 | 17-0) 177-10 185-20 | 174°34 037 | ~-59°6 
3-31 | +16-5 | 27-0 | 19-5 4 39:0] 159-42 164-00 | 157-60 023 | —43°6 
4:27 | 14-7 | 1§°5 | 19:1 | 49-0] 231-18 | 252 26 } 228-14 064 | — 4:0 
5-27 | —10-7 | 13:4 | 19:8 | 29-0] 167-00 | 172-75 167-00 023 | +16-3 
5-31 | +40°8 | 49-7 | 15°4| 49-0] 183-66 | 192-37 | 182-09 | 035 | + oe 
6-1 +53-8 | 61-4 | 13-4 | 52-0] 165-08 | 178-46 159-58 067 | + 8: 
6-27 | + 9:7 | 21-0 | 15-3 | 25-0} 71-83 73°58 72-62 O13 | +30°9 
7+1 +-63-4 | 67-4] 8-0] 59-3] 88-12 90-29 77°92 089 | + 1-8 
7-19 | —83-2 | 75-0 | 20-0] 111-4] 48-137 56-34 48-80 103 {| —I4-7 
7-29 | +47°2 | 50:0] 6-7 | 62-5{ 195-$0 204:62 | 186-66 053 | +15°3 
7-30 | +61-9 | 61-9 | 5:4 | 79-0] 130-83 138-58 | 121-62 o75 | 12-7 
7-31 | +74°5 | 74:7. | 4:7 | 87-4] 120-96 | 127-00 | a1t-17 | 077 | + 7°7 
7-31 | -7a-s | 74-7 | 4°7 | 87-4] 102-42 | 107-50 | 92-59 | 087 | + 6-4 
8+ +87-8 | 86-5 | 5:0] 98-6] 33-12 37-00 31°25 100 | +13-4 
8-24 | + 2-6 | 12-3 | 9:9 7-0} 141-44 | 150-82 | 143-48 040 | +74:0 
8-29 | -+58-4 | 57-6 | 5-0 | 97-3] 196-50 208-92 | 182-92 077 | +10°8 
8-30 | +71°7 | 69°5 5-6 J I11-§] 112-92 122-42 104-00 094} + 6:9 
8-30 | +83-6 | 81-0 | 6-5 | 117-0] 43-46 50-02 40-64 124 | + 7-3 
9-18 | ~—60-8 | 51-0 | 16-0 | 121-8} 138-33 | 153°40 | 132-74 087 | + 5-9 
g:21 | —17°6 | 15:0 | 9:4] 87-0] 104-00 | 112-34 106: 33 046 } +22-6 
9-24 | +12-7 | 17-5 | 5-6] 33-9] 220-34 | 240-66 | 225-00 | 054 | 153-8 
9:24 | +25-6 | 26-7 | 5-2 | 64-5] 183-57 | 196-25 188-42 038 | +46-7 
9:26 | +40-5 | 40-0 | 5-4 | 90-0] 128-84 | 137-34 | 128-67 | 043 +26-4 
9-26 | +§2-8 | 51-0 | 6-3] 107-0} 100-67 111-16 99-50 o71 | +17°8 
g:29 | +90-8 | 87-0} 9:7 | 112-8] 71-67 86-67 70-67 136 | —30°6 
g. Aapcboue (nentp)—omambbo (gg6ho) 
pr—13°-0, A=—3°:0 
Jlata mohhamo a | i g S) | a | b | c | Pp 7 
IQ51:2°14 78:9 | 83-0 75 | 86-4] 47°75 48 - 33 39°67 | 0-124 = 
: 7-24 +80-1 | 71-0 | 13-0 ]139-6| 56-50 55°67 68-00 132 — 
7°25 +91-9 | 82-3 | 12-0] 140-0] 16-18 15°93 18+ 43 094 ‘ é 
1952:-6-1 —79:9 | 78-6 | 15-8 | 93-0] 51-05 61-02 54°48 105} —9°- 
6-3 | —56-8 | 55-0 | 18-5 | 88-5] 82-45 | 95°52 | 84-27 ) O94) ——13°T 
8-10 | +70-0 | 61-2 | 12-8 | 141-0] 90-77 97-30 82-49 095| + 9:0 
9-5 | +23-7 | 20-0 | 10-8 | 97-0} 107-39 | 117-41 } 109-32 | O55 £40°3 
9:6 - | +39-0 | 32-0 | 11:3 }123-8| 80-95 87-74 79°51 — +26:0 
9°7 +50-7 | 42-3! 11-6 [134°9| 88-17 97-00 85-21 07 oe 
9-8 +64:-1 | $4°7 | 11-7 [141-6] 87-87 97-02 80-31 109 + ee 
9:9 | +76-3 | 66-5 | 12-0 ]144-0| 74-89 | 86-72 | 70°57 125| -+ -: 
9-10 | +88-6 | 79-0 | 12-0 | 144-4] 36-75 40-67 32-04 136] — lee 
9-28 | —64-5 | 65:0 15-0 | 85-2} 47-78 52°97 44°75 099} + 5° 
9-29 | —50-0 | 51-7, 13-4 | 78:3{ $1°37 | 96:16 | 49-91 | 072 a 
9-30 | —36-0 | 39-7 11-7 | 65-8) 72-02 77°37 69-72 062} +13: 
10-1 —21-:0 | 27-3. 10:6 | 45:0] 66-49 6y-60 65-38 037| +12°3 
10+3 + 7-1 | 11-7 10-0] 38-0} 58-00 63-00 60-17 048; +70-1 
10-4 418-2 | 15-0 10:4] 90-0} 98-64 105 +67 JO1 +37 o4o| +51-6 
10:30 | +92-0 | 84-6 12-0 4128-0} 81-67 97-50 82-00 I1g} — 5:0 
10-27 | —7O-1 | 71-5 12-4 4} 44-96 ee ae es ep + 9-4 
11-6 53° 32-4 ]116-5} 97-12 | 112-2 95| — Oo: 
11-26 reas 333 10-1 | §3:8| 43-16 46-79 41-80 068; +16-6 
12-25 | —04-8 | 72-8 10-44 38-0! 42-25 47°42 40-22 099, +13°8 
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Wee ena ge ee Et ae Weare ee Pe eg Oe ec eae ; ra | ° 
1953°3-27 | —30-0 |: 36-0 ; 16-9 | 56°51 ant. 35 - a8. is + 215-a¢: lo- 0-048 | —~89- 4 
3°30 | +63 | eed (hc 14:0} 169-40 {179-501 169-46 | 038} —52-3 
3°31 | +26-5 | 22-7 | 49-8 | 46°5] 168-00 |. 172-50. } 169-40 | O17:5] —26-8 
S44 | borg | 72-8 1 84-8 | 79:0) 145-67 | 162-42 | 139g°8q | ogr, + 5°7 
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8-29 | +69-6 | 85-2 | 57-3 | 68-5 38-91 41-66 36-16 | 082 | +10°5 
8-30 | +83-6 | 92-8 | 56-4| 79-6] 44:05 | 49-37 | 39°86 | 124 | + 2-9 
9-18 | —60-8 | 60-0 | 53-2 | 74-3 | 113-32 | 144-92 | 122-98 | 096 | + 2-5 © 
ge2I —19:6 | 51-3 | $6:8 | 23-5 | 139°33 147°$O {| 141-00 | 038° | +23-6 
9-23, | +12-5 | 56-3 | 57-8} 14-7 | 210-83 | 227-34 | 217-50 | 044 | +53-8 
9:25 | +265 | 61-3 | 57-8 } 30-4 | 151-67 | 165-42 }| 154-00 | 054 | +39:2 
: 9-25 +38-0 | 66-7 | 57-3 | 42-0 94°16 101-84 93°66 | 055 +26:6 
27 | +53: 9 74:21 56-6! 57-0 | 178-16 | 195-00 | 173-84. | 070 Has 
10°25 | +46-8 | 70-7 | 54:7 | 50°3 | 147-19 | 166-34 | 144-85 | 089 | + 8-1 
14; Apxumel pncunn) SO aneane (39640) 
P=t29°:: 5s A=—4° 
Hata - | a | i g 0 | a | |e | p | y 
nomamo | 
| ° ° | fe) fa) | 
1950-10-28 | +24:1 | 36-0! 35-5 | 41-5 | 221-20 | 227-70 | 224-40 {0-017 — 
12-17 | —72-9 | 85-0 | 33-1 | 64-7} 35°74 | 35°27 | 30°30 | 103 = 
12-18 | —62-0 | 74:6 | 34:0 | 62:6 79°72 67-80 73-33 | O94 — 
1951: 2:17 | —47°8 | 55-2 | 35:6 | 63:4 | 181-02 186: 37 165-99 | 069 — 
2:19 | —23-8 | 37-6 | 33-7 | 40°5 | 161-79 150-16 161°66 | 048 — 
2-19 | —23°8 | 37-6 | 33-7 | 40°5 | 144-72 137°49 141°76 | 030 — 
2-19 | —23-8 | 37-6 | 33-7 | 40-5 | 145-92 | 153°72 } 154-03 | 035 = 
2:20 | —1r-r | 31-§ | 32°5§ | 21-0 | 200-32 | 187-30 | 197-71 | O40 — 
2-27 | +64-7 | 67-5 | 23-8 | 77-0 87-82 71-82 79°64 | 116 — 
3-19 | —42-6 | 49-0 | 33-0 | 64-5 | 110-54 | 96°75 | 106-33 | 078 — 
7:13 | 69-0 | 69-5 | 23-7 | 83-8 | 17°50 | 14°35 16°72 | 092 = 
7°24 | +80-1 | 71-5 | 35-4 | 99-5 | 42°83 43-00 52°39 | 144 — 
7:25 | +91-9 | 82-2 | 36-2 104-5) 14-84 15°57 18-93 | 153 = 
8-21 +50:2 | 47-6 | 34-8 | 78 +3 | 177-86 168-42 196-66 , 092 — 
8-22 | +73-3 | 67-0 | 36-6 | 92-8 | 88-38 84-03 | 105-03 | 138 — 
10:20 | +68-8 | 67-7 | 35-7 | 82-7 | 135-65 118-17 149-68 136 — 
II-9 —45-2 | 60:4 33:3! §2-0 | 184-15 | 180-80 | 212-38 | 104 _ 
11-16 | +37-5 | 44-0 | 36-0 | 61-5 | 168-00 | 144-22 Ee 088 — 
ae | | —63-7 | 77-0 | 34-8 | 61-5 | 159-80 | 154-04 132-00 1I4 — 
12-10 —29-7 | 48-0 | 36-0! 41-2 | 118-04 125°94 112-60 065 — 





sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


| oh Reagae ee | FS as ets. ; Sa a 
Sanitized Copy ene for Release ci ale CIA- RDP80T00246A047 100520001. 1 


Hasrcaareavamit satepHan 






o |. bp |e P 2 | ? 
1952+ 1510 —16 +6 | 37°11 45-6 38:0 | 198: +O. tag 138-26 {0-043 15-7 
1:18 | +64-1 , 70:8 | 26-2] 71-8 70> 87-40 } 84-46 135 | -+ 3-4 
2-8 —24°5 | 40:3 | 33-8 | 39°5| 229- 351-73 239. 60°] 0541 — 0-4 
2-9 —11-3 | 32-5 | 32-0] at-5] 179°48 | 126-38 36 037| + 7:8 
a-14 | 44-0 | 52-7] 45-3 | $9°5} 154:00 | 167-34 178. 13] O7%| +17-0— 
2:16 | +56-5 | 63-3 {24-1 ] 57-2] 90-40 99:40 | 108-20 104 32-9 
2-17 | 468-7 | 73-8 | 23-3 | .74:0| 48-30 | 60-00} 53-80 } 125] — 4-7 
7°3 |. 50-4 | $3°4 a 73:4, 61-18 | 69-90 | 60-85 | 092) — 9:2 
8-6 +14:2 | 30-2 | 30-8{ 27°§] 126-76 | 194-84. 128-06 035| +238-7 
9-4 | +ro-4 | 30-3 | 33-71. 19°0| 247-22 | 277-08 | 250-99 | 058) +35°8 
9:6 | +37:7 | 40-0 | 36-5 | 63-0) 57-72 “st | $5:73 069| + 22-6 
9:7 «| 450-7 | 485 | 37-6 ee 63:85 bein are 104| +153 
9-8 | +64-1 |-58-8 | 37-8 | 8.0] 67-99 | 75-24 04 | 129] + 5-7 
9-9 | +76-2 | 69-2 | 37-5 | 94-6}. 68-72 |. 77460 a 24 | 136) + 2-0 
9:10 He: 80-0 | 37-0 I01-$}| 32:5: 38-71 29°54 a = os 
10-3 | +.7-1 | 30-6 | 35-7 | 9-5] 44:08 | 48-70 | 45-84 | 058} 468-3 © 
10-4 | +20-4 | 32-3 | 36-7 | 36-0] 72:50 | 77-25 | 73-46 | 038] +42-5 | 
10:10 | +92-0 | 85-4 33-6 100-8] §§:34 | 69-50 | $5°34 | 157] — 5:5 
10-27 =2 74:8 30-1.) 74:81] 33°25 | 35°42 | 30°22 | O9t) + 4:5 
10:30 | —28-5 | 45-4 | 35:0} 43-S) 125: 62 |. 134°75 ye "25 046] +20-6- 
11-6 | -++-80-7 | $90 33°7 83-0| 74:05 | 83-96 aie is — 0-5 
1953-13-27 | —aB-9 | 41-9 , 46-5 | 44:8) 107-10 115-16 048 —13+1 
3-30 | + 6-3 | 28-0 | 24-2 {| 7:0] 201-02 | 212-12 508: 44 03 wey a 
3-31 | +16-§ | 31-9 | 43-0 31-0} 120-34 | 125-76 | 119-70 | 032) —-38-4 
4:27 | 14-7 | 31-4 ; 23-2 / 49-0 157-00 | 169-20 | 157-94 | 048] + 1-3 
§°27 “10-7 | 29:0 33°4 | 18-0} 152-71 1§9-00 | 155-08 023| +27-3 
go | +61-0 | 59-0 | 36-4 | 82-0} 131-38 | 139-42 1g: 25 090! +10.7 
g 29 +69-6 as 37-0 | 88-7] 103-66 | 113-00 92-83 114 + 5-6 
9° 26 +40-5 | 43:0 | 37-0! 65-0 103: -16 | 110-§0-] 100-67 056} +19-9 











15. Taccenau Cuenrp) —satose0 (ox60) 
5 











of 





85 





19§2*10-10 F— + 93-0 Iss: 42°29 | O-129| — I°I 
- 10:30 ff — 33-5 6: — 88-25 043 +17-0 
10-31 f — 1§°5 I- go-21 | 034 | — 3°5. 
11-6 +- 60:7 127: 121-67 9 | — 53 
12-12 | +118-2 148: vs . me ze 

* 3°27 | — 30-0 1S: I —I0+ 
98: et +. is 3° | 191-66 | 049 | —68-0 
3°30 f & 16°55 II: 161-90 | 030 | —38-3 
§-27 | — 11-2 12: 133-25 | 034 + 32-2 
§+28 + 4°4 fae 112-94 } -030 —37°8 
§-31 | + 40-8 80- 215-84 | 035 | —10-1 
6-27 | + 9-7 8. §2-09 | 013 | +35:0 
7 1 | + 63-4 131° 100-71 | 082 | + 2-3 

7°29 | + 47:2 98. 229-67 | 086 | +10-1 
7°30 | ++ 61-0 129: | 176-34 | 075 | +13-9 
7°31 | + 74°5 146: 240-34 | 117 | + 9-1 
8-1 | + $8 155° 161-92 | 120 | +I1I-3 
Q°30 | Hr13-5 165: 96-50 | 116 | 4+ 1-2 
8-24 | + 38 | 4 119-57 | 049 | +-71-:9 
8.36 bh 164 20° 109-25 | 063 | -+41-1 
8-28 | 457-2 | T19+5 69-42 | 087 | + 8-3 
8-29 Be Uy: | 137° 172-16 |] 113 | + 6-1 
8-30 | +83-6 1§1-3 . 140-62 | 129 | + 3-5 
8-31 +96-8 158-0 176-17 | 152 | + 0-6 
9:20° | —33+7 14-0 108-00 | 054 | + 8-0 
9:21 | —20-8 7:0 | 144-50 | 037 | +22-0 
9:23 | 11-8 15-0 225-66 | 043 | +52-4 
9:24 | 25-6 31-5 | oe o 030 | +30-7 





Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 . 


LN SN MMR ete SD A A 


rs ete RE pe ne Se I a oe re 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 











86 Faapa uerpeptaa 
Aata | a | i g 0 | 
Moha~ra | : ° ’ F << 
1953- 9-25 I+ 39°3 | 16°5 | 45:0 | 62-9 | 66 65 | aise 
. . 31 140-34 I§1- 135:03 10-0 +1 
9°29 |+ 90-8 + 46-0 | 48-6 |} 152-9 116-82 141-83 I1§-50 a —— 30: : 
10:1 {+103-0 | 58-0 | 48-3 | 156. =O 117-00 | I41-17 | 116-00 | 132 | — 6-9 
10-2 [-r114-8 | 69-9 | 48-3. }158-0! 97-34 | 121-34 | 102-16 137 | — 4-8 
a) ee | 27-4 44° 22+7 hae oe 176-33 | 030 | +25-8 
. °§ | 20-3 45° 40:0 ' 14Q- 16Q- . 
eee eee 49°7 §9°76 | 145°50 | Os5 | 12-6 


47+1 iia 120°50 | 132-34 | 114-67 | 085 | + 2-0 


16. I oa pep a Seo (G95) 


i = 122°. 5. = 49° ney 



































Alara a i 3 
aomHo~Mo | : ; i | : | : | ‘ 
et 
0 
1952-10+30 ‘Of I17-0/ 29-62 32-75 30-312 10-063 $2301 
10-31 *3.| 12-0{ 84-67 | 90-04 | 87-09 | 035 +20-7 
953° 3°27 ‘O} 11-7| 138-02 | 151-29 | 139-39 | 059 ; —I1-9 
4:27 +I 3-0] 156-64 | 169-30 | 151-94 | 065 | — 93 
7°29 *2 | 58-2] 231-16 | 250-42 ! 221-<o 073. | 20-5 
7 +30 -O | 87-0} 225-08 | 237-59 | 206-66 | O81 +10-9 
8-1 "O [127-1] 257-50 | 282-59 | 232-50 112 .; + 8-0 
8:3 *4.1145+7{ 124-84 | 145-58 | ri7-21 | 131 | 4 4-7 
ie 2 I-7{ 85-37 | 93°92 87-22 | 058 | +80-0 
es Ss 8-4! 112-34 | 120-58 | 112-92 | 046 ! +40-3 
ce ‘O | 73°0| 117-92 | 124-75 | 109:67 | 075 + 10-3 
30 "0 [104-0; 218-33 | 241-33 | 190-34 | 136 | + 4-8 
8-30 *2 {121-8} 188-25 | 215-09 | 172-37 | 130 | + 5:1 
8-31 *3:1135°4, 179-14 | 220-33 | 171-34 | 160 | + 4-9 
9:20 -3| 18-0] 31-50 85-84 78-83 | 049 | + 8-0 
- 9:21 “41 17-71 135-83 144-67 130:50 | 060 -++ 4-9 
9+ 23 “7 1-8 256-25 | 273-67 | 262-16 | 038 +52-1 
9°24 "4 7 13-3; 217-67 | 233-50 | 224-32 | 038 | +51-5 
9°25 ‘O | 33-3] 180-34 190-00 177-16 | 043 + 20-7 
9°27 O | 64-0} 143-83 | 160-67 | 137-67 | 093 | -+32-4 
9:30 -8 131-8) 149-50 | 184-17 | 149-34 | 144 [>— 0-7 
10- I -O 1143-T{ 159-84 | 192-34 | 159-50 | 128 | — 6-1 
IO- 2 *§ }1§1-5; 138-00 ! 3161-00 | 141-67 | 126 | — 7-0 
10-24 . -61-0 | 25-0 166-03 | 17:03 162-33 | 056 | +13-6 
10-25 *9 | 61-3 | 46-5 5; 133° *85 | 135-84 ; 120-50 | 074 |} + 5-4 
17. or (ueHTp) — Sia (GabOo) 
g=—5° "S> =+5° "5 
lata a i € 
Momomo | | | 4 : | . | . | : 
Se 
| 12) ; 1@) te) 18) | 
1950-12-16 ' —84-0 | 85-3! §-0] 76-4] 21-06 21-00 23-46 9-074 — 
I9S1- 2-13 | —90-2 | 87-6 | 3-0 |168-0] 13-73 13°28 10:94 137 — 
2-14 ; —78-9 '75°0 | 4-2 | 166-7} 84-00 85-11 70°51 118 — 
2-27 | 464-7 | 72-0 | 13-8 | 53-0] 92-34 79° 42 87°77 | 087 = 
3°16 | —78-0 | 70-5 | 8-0 }172-7} §2-77 | 43-33 47:90 | 113 = 
7°24 | +80-1 | 79:0] 1-8 1137-4] 45-42 46-00 63-32 106 —p5 
1952- 1-18 +64:1 | 76:3) 15-0 | 36-01 75-36 89-38 86-43 102 + 2-4 
2-17 | +68-7 | 80-5 | 17-0] 45-0} 45-30 §§°00 | 50-17 | 113 | — 3-7 
6-1 —79°9 | 69-6 | 13-5 [138-0] 93-28 118-10 112-78 140 | + 4:4 
6-3 —56-8 | 45-5 | 16-2 1130-5] 154-12 172+94 157-00 | 073 —12°7 
6-3 —56-8 | 45:5 | 16-2 | 130-5 10§-25 120-38 1060-61 o88 | —14-4 
7-1 ~—75°5 | 63°2 | 17-0 133-0, 74-84 84-48 74:60 | 084 } —18-2 
8-10 | +70-0 | 68-7 | 2-0 | 160-5] 75-02. 81-29 69:99 | 086 | +12-8 
9-5 +23°7 | 24-4} 1-0 | 92-0] 116-12 | 124-81 | 117-19 | 046 | 438-3 
9:6 | +39-:0 | 39-0 | 0-8 | 144-3] 85-57 91°77 84-17 | 054 | +25-7 
9:7 +50°7 | 49-6 1-7 | 136-0} 83-29 92-34 83-72 | 068 + 28-1 
9-8 +64-1 | 62-6 | 2-4 ]148-0] 84-44 91-69 77°40 | O94 | + 6-7 
9°9 +76-3 | 74:8] 2-1 | 150-0] 60-32 68-68 57°68 | 107 | + 8-9 


— Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


— 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 























Ha6aiogaTeabHbla MaTepHaa 87 
Jara | a | i 3 | @ | a | b | ¢ | p | 4 
Momown | a 
+88 6 87 A $4 6 2 44 14°59 Il-I2 |0-159 2:1 
1952: 9°10 . 7°2 I: 154° 12° * . : — 2- 
‘ ee —78-5 |69-0] 13-5 {136-0} 36-10 41°31 36-72 | 086 | -+13°5 
9:30 | —36-0 130-3] 7-0 |136-5| 94:77 | 99-46 | 91-92 | 046 | +11-4 
10:3 + 7-1 | 8-o] 13-0 | 28- a 62-36 67 +37 65:37 | 042 | +#75°5 
10+4 +18-2 118-1] 0-7 | 93-0 103-45 | 110-39 | 106-02 | 038 | +-51-6 
10-27 | —70-1 |63-2 7-8 Eee 83-50 88-25 |: 78-62 .| 067 , + 6-8 
10:27 —69:0 |62°§ 8-0 |143-5! 62°54 | 67-69 61-20 | 062 | -++16°6 
11+ 6 +59:7 {60-5 2-8 68.6 90°79 | 103:37. 90:42 | 090 |. — 2-4 
11-26 | —60-6 °§8-2 2-4 1164-9; 127-43 | 137-00 121-46 | 070 |} +13-0 
12°25 —64°8 64°§ 1-2 JOS | 66-69 74°27 64-02 | O90 | +14°5 
1953: 3:27 | 30:0 126-0 9-7 | 103-0; 244:24 | 266-40 | 246-10 | 086 | ~—12-4 
3°30 | + 63 114-0 13-7. | 24-0; 180-60 | 191-60 | 181-00 038 | —51°6 
3°31 +16°5 126-3 15*2 | 37:0; 173-90 | 179-80 | 172-40 | 025 —AI+I 
$°4 +70:4 80:5 12-3 | 30-5; 104-04 | “116-13 | 100-75 | 087 + 7:°1 
§°31 + 40:8 |S0-2 31-9 | 33°5| 199°59 | 209-75 198-12 | 087 | + 7°I 
6- 5 | +53:8 '62-4 10:0 | 50-3} 163-08 | 17646.) 157°92 | 067 | + 9-0 
6-27 | + 9-7 120-0 11-8 | 20-0} 76-50 | -°77+67 71*00°} O55 | —33°4 
7-19 | —83-2 '73:2 16-0 | 126*8| 44°66 { 50-88 43°61 | O.8°}| ~—20°5 
7°30 | +61-0 63:3 2:2 | 17°5) 141-91 150-9t | 131-08 | 082 | +12°5 
7°31 *74°5 J5°S. -7°5 ‘g1-0|' 120-25 128-75 | 1116-42 | 083 +11°3 
8-1 +87°:8 87-7.° 1-0 | 82-0; 21-25 23°71 20°25 | 094°| +14°5 
8-29 +58-4 58:0 ° 0-8 |: 88-0 | 204°75 217-50 | 195:50 | 062 +14°2 0 
8-30 +71-7 | 70-7 1-4 ]129-0| 115-16 125-42| 106-91 | 092°] + 8-2 
8-30 | +83-6 (82-0; 1-5 [179-0] 38:14 41-71 35°71 | o90 | + 4:0 
9:18 | ~60-8 | 49:0] 13-7 |148°7| 153-00 | 165-50 | 145-64 | 075 | + 2-7 
9°24 | +25-6 |27-0] 1-8 | 24-0] 213-84 | 232-66 | 218-83 | O51 | +42-9 
9:26 | +40-5 |4r-o' 1-2 |'94:5| 147-67 | 161-90 | 147-67 | 058 | +26-9 
9:26 | -+52-8 |.52-0 1-2 (157-0| 105-34 | 118-67. | 105-00 | 082 | +19-8 
9:29 | +90-8 188-5 3-7 [129-5]. 42-00 | 48-50 | 40-34 | 114 + —34-6 
18. Ppumanau (cesepHad yacth)—ahodomen (Ameammgon bofago) 
p=—3°-0, a 
Alara | a | i e | 8 | a b ¢ jo fe fof + Pp a ? 
a) A a ee a eee een eae Serene | | 
ae ace ee ee ee o | o ° fe) | 
1951- 1-31 | + gg-7 | 28-5 | 63-3 168-3] 102-50.| 126-99 | 118-74 ]O-124) — 
7-25 | + 91-9 | 20-0 | 72:0 173-0| 127-79 | 126-67 | 153:50 | 129 — 
7:26 | +103-3 | 32-0 | 72-0 179-0] 105-84 | 101-07 | 125-00 | 132 _ 
8-25 | +107-:0 | 38-0 | 68-8 178-6] 159-30 | 142°65 | 181-25 139 _ 
| II+23 | +103-5 | 34-0 | 59:7 175-1] 175-70 | 138-80 | 166-56 | 138 —o 
1952+ 2-16 | + 56-5 | 4-6 | 60-§ 30-0} 228-20 | 257-80 / 268-80 | 096 | -+15-7 
2-17 | + 68-7 | 10:0 | §9°-6 153-0! 168-20 | 204-10 | 190-40 , II1 | + 0-2 
S'1r | + 28-3 | 36-3 | 63-8 1-4! 83-03 92-48 82-68 | O75 | -—11-6 
5:12 | + 41-7 | 22-8 | 66-8 | 4-o| 91-46 101-98 92-84 | 069 | + 3-6 
§-13 | + 55-1 | 12-3 | 67-0 | 16-5] 116-82 | 137-68 | 123-64 | 098 | -+-18-1 
9° § | - 25-0 | 46-4 | 71-8 6-5| 106-64 | 113-54 | 105-76 } O46 | +31-5 
9-10 | + 88-6 | 15-5 | 73-8 176-8] 130-75 160-25 123-17 | 164 | + 3-3 
10‘ 3 | + 7-1 | 64-1 | 69-8 | 5-O} 57°50 62-30 58-62 | 048 | +63-6 
10: 4 | 4 18-2 | 53-5 | 71-8! 6-9} 90-34 | 95°34 | 90-82 | 035 | +-44-7 
10-10 | + 92-0 | 21-0 | 71:2 177°5| 60-67 7562 62°25 143 | — 2-7 
1953° 3:30 | + 6-31 59-0 | 63-0 | 4:0} 145-40 | 153-20 | 146-80 | 032 | —47-7 
3°31 | + 16-5 | 46-4 ; 63-0 | 4-0] 184-90 | 190-30 | 180-00 | 032 | —49-8 
$°27 | — 11-2 | 72-5 | 62-5 | -6-0] 119-34 124:75 |- 123-50 | 028 | +38-3 
8- 3 | +113-5 | 4o-2 | 72-1 [177-8] 241-66 | 276-So | 230-42} 111 | -- 5-0 
8-30 | + 71-7] 2-5 | 73-2 | 55-0] 281-42 | 288-50 | 247-66 | 092 | — 4:0 
9°23 | + 11-8 | 56-5 | 67-3 | 6-0} 222-50 | 240-16 | 230-66 | 044 | +56-1 
9°25 + 26-5 | 44-3 | 70-3 7+3}) 181+84 192+42 184+ 34 034 + 41-2 
9:25 | + 39-3 | 32-0 ! 71-0 8-2} 155-16 | 162-67 151-67 | 042 | +18-5 
10: r | 4103-0 | 29-7 | 73-3 {178-0| 210-34 | 249-17 | 207-00 | 122 | — 7-9 


_ Sanitized Copy Approved for Release 2010/05/13 : CIA- RDP80T00246A047100520001- 1 


CS RTP aEL IE RYE aR EE ey EE 


a na ER a aE Le SRD Bay See ee a go ned en SR ee Re pre Aes 


~~ the noe -_ | 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


88 Faasa “ueTBepTan 


19. fpwmanbau (10oKHAA ACT). 
amodomon (bodbhg00 bofomn) 
=—7°-0, A =—66°-0 

















ata 

Brae | a | t & eC) | a | b | € | Pp | y 

: 0 oO | Oo | i?) | 

1951+ 1-33 | + 95-7 | 30-0 | 63-0 | 159-5] 122-39 | 146-22 | 1§3-99 !0-135. —_ 
7°25 {| + 91-0 | 21-0; 71:8 | 160-7] 144-72 | 142-50 | 172-83 127 — 
7:26 | -+-103-3 | 33-0 | 71-0 | 170-7| 110-34 | 107-33 | 129-73 I2I — 
8-25 | +107-0 | 39-6 | 68-0 | 174-8] 178-21 |- 189-42 | 198-60 126 — 
11-22 | + 92-3 | 31-8 | 60-5 | 167-3) 2144-10 | 176-50 | 205-40 114 — 
11-23 | +103-5 | 34-3 | 59-7 | 166-6 189-58 | 154-60 | 181-60 121 - 

1@] 

1952: 1-20 | + 87-7 | 30:0 | §9-1 | 157-9 67-62 83-42 76-96 121 | — 0:6 
1-21 | +100-2 | 42-4 | §9°§ | 161-5] 190-98 | 245-98 | 238-48 193 | #II-5 
2-16 | + 56-8 | 7:3 | 60:0] 59-8] 250-75 | 267-67 | 291-00 036 | +25-7 
2-17 | + 68-7 | 11-5 | 60-3 | 131-7] 190-40 | 230-60 ; 226-40 | 118 | + 8-6 
g-11 | + 28-3 | 35-8 | 63-2 | “2-4) 93-34 | 103-96 | 95-92 | 065 | — 3-8 
5°12 | + 41-7 | 24-2 | 68-3 | Ir-0o 11-18 | 124-29 113-39 o7o | + 4:8 
5:13 | + 5-1 | 13-5 | 66-4 | 32-5 125-9» | 146-94 , 134-42 | 030 | +20-5 
9°5 + 25-0 | 46-0 | 70°5 9-0, 101-72 109-49 | 102-89 046 | +38-4 
9°10 | + 88-6 | 16-6 |} 72-3 | 162-1) 153-79 | 186-04 ; 144-42 | 156 | +13°5 
9-12 | + 99-8 | 28-2 | 71-7 | 170-5] 133-82 | 166-59 | 127-22 | 171 | — 2:0 
10-3, | + 7+ | 64-8 | 69-7 5*4| 58-00 | 62-45 58:62 | 047 | +60-9 
10-4 | + 18-2 | 53-5 | 70-6 8-2) 85-71 90-34 86-97 | 0321 +47°-9 
10-10 | + 92-0 | 22-2 | 70-1 | 166-3} 69-87 84-71 70-92 127 | — 3:4 

1953: 3°30} + 6-3 | 69-3 |} 63-5 3:8; 166-60 | 178-88 | 169-99 | 043 | ~—44-9 
3°31 | + 16-5 | 40-0 | 64-8 2-11 127-80 | 140°64 ' 133-20 032 |} —$§4°5 
§:27 | — 11-2 | 71-7 | 62-1 7-O| 131°67 136-25 136-12 023 | +44°0 
8-3) | 113-5 | 41-8 | 71-9 | 176°2| 218-17 | 258-42 208-46 134.| — 6°5 
9:23 | 4+" 11-8 | 57-0 | 67-0 7-O| 252-16 | 273-34 264-89 047 | +60-0 
9-25 | + 26-5 | 43:5 | 69-0} 13-0] 204-34 | 258-16 207-83 040 | -+41-6 
9°25 | + 39:3 | 32°5 | 70-7 | 13°3| 172-84 | 184-50 170-84 | 048 | +23-6 
1O-r | +103-0 | 40-0 ! 73-2 ' 169-51 228-17 | 267°50 222-92 | 118 | — 9:0 


20. Eanoxe (1eHTp)—gg@mjuo (G96) 
p=t+44°-0, A=-+16°-0 











me 3 Fe |e of « |» | « Jol « 
1950-12-16 | — 84-0 | 80-7 | 45-2 sina 67°75 48-57 | 50-80 106 | — 
IQ§I+ 2-13; — 90-2 | 81-5 | 51-3 97-3 43-33 42°58 | 34-34 144 rae 
12-7 = 63°7 | 66-4 | 48-5 | 76-0 358-00 348-20 | 299-76 108 | —~o 
19§2- 6:1 ' — 79-9 | 67-0] 45:0 | 26-4; 94:01 113-72 | 100-38 113} —10°5 
6-9 23-2 | 55-3] 4-5 | 28-8] 143-52 | 155-54 | 146-07 | 049 | + 5-8 
6-29 — 98:3 | 79-7 | 44-4 | 113-8] 19-79 23-18 19-52 | 113 | —18-3 
7°3  — §0°4 | 49-2 | 42-0 73:5 178-53 204-15 183-70 083; — 2-8 
8-6 + 14-2] $0-2 7; 46-5 | 13-5! 133-12 | 141-87 } 135-87 037 | +32-9 
8-10 + 70-0 | 81-8 | §0°5 71-0, 33-98 | - 37°50 31-00 110 | +#12-4 
9°4 » + 10-4 | 48-6 | 48-7 | 13-4; 328-40 | 352-75 | 328-12 | 048 | +31-3 
9°7. + 52-2 70-0 | 59-9 | 37-0 68-71 76-21 66-17 086 | +19-4 
9°38 -+- 64-1 | 78-0 | 51-2 | 66-3 39-00 A2-24 35°12 | -rt1 | + 5-0 
g-28 — 64:5 | 60-8 | 45-0 | 82-6 70-45 77-82 67-09 088 | + 7-5 
9°29 — 51-4 |} 54:3 | 46°3 16-8, 65-26 69-92 | 62-36 067 | + 9-1 
9°30 — 37:2 | 49°0 | 47-4 | 5 0; 87-34 93°97 85°75 056 | +17-0 
10-1 — 21:0! 45-5 | 48:9 28-5 77°89 (82-97 77°40 044 | -++17-4 
10°30 +f O71 | 47-6 | 50-5 7 60-71 | 66-50 | 63-25 | 053 | +70-2 
10‘4. + 20-4 §2:4] §1°0 | 26-3! 98-71 102-25 | 97-96 038 | +46-9 
10:27. — 70-1 | 65-4} 47-0 | 84-9 66-8] 72-08 62-17 085 | + 8-0 
10-30. + 28-5 | 50-5 | $o-5 | 54-5] 172-75 | 181-92 | 173-92 | 034 | +22-2 
11-6 + 60-7 1 78-4 | 48-5 | 60-7} 53-67 63-08 §2-19 12! ] — $°7 
11-26 — 60-6 | 62-4 | $0-2 | 73°7; 130-01 139-44 }] 121-89 10% | +10-4 
12:25 ~— 64-8 65-7! 51-4 | 76-8 74-31 21-37 70-10 | 086 | +10-8 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047 100520001-1 


193° 


CONN OFAN RW & 
. . . - e s es Cd fs . o s 


SOHO PRMD Dw mw SN BWw& DW 
SPSSSSESBSLSS B7 S$“ SHSEsss 





& bh Ww 
om 
oe | 


1952: 


~s tt bet fd 
Co~I~] QU Ww & w& ~* 00 9O00'O O.OM Ne mt Gan 


1953° 


. 7) 
oo 


9°35 


Q www Yd AL Hwy Py WAN 


wv 
COO na 


— 


Llt+e | 


Sk ANG 


pitt+e | Lett 


B, 
oo 


> GN OO CHS OV Ch OORT COGENT O 


oo +. & 


23 


1 Zhe 


SPS SST 


I 


‘oO 





$2 


+49-3 
—64 ~4' 


47°23 J 
+61-0 


+58+4 
—59°9 


—17°6: 


+26+5 


g:26 | +405 
9°26 t +52+8 


a1. Karapmua (uentp)—gsQoehbs (gg) | 
P=—17°-5, A= +23°-0 





bhwmn~] Aw A~IWHsIT a 


CO AR Am w B 
3 AS 3 


- O 


‘Oo =O 
>Y OH HOO DOS 


mm CQw w Ww bw 


79°9 


WO eH \OMw 


ONG O~IG WONOHUNO 





nw PP Go Ss] 
\O com] CO 








oO 
$§-0 | 50:0 | 60- 
“A447 4350 | 43 
47°O.} 42-1 |. 2 
53-0 | 41° |. 16 
aes 41-2 |, 22° 
43° pee ie 
*34.45°3 [-4] 
76-6 |: 47-0 53: 
30"3 ]:45°5 Al 
81-7 58-3 1:61 
62-4 | 41-8 | 93 
45:0. 4-440 | SO 
70-0 | .$0-9 |. 50: 
47°4:]\§0-0 |: 1 
G3 )ad | 
56-5 | .47-8 | 73: 
45°O  §0°7 | 45 
$0-§ | 51-8, 15: 
§6-§-! §1°6 | 32> 
62:6 §1°2]| 44 
71°88 §0°§ | $7 
§9°2 §0:0 ; 39 
oe 48-7 | 52 





OUwAd ACARI OO HAM DUM DONT 


128°3 pete [ 
130°7 | = 97°3 
144°8°} 169-96 
10°38} 34-18 | 
14770} 71-58 
119-0} 181-75 |" 
137-0 | 191-46 
29°4:| 132-58 | 
26:8! 64-06 
16:0'} 116-07 
23°3 74°49 
31-8 38-27 
115-5 | 83-75 
95:0 | 101:07 
2°5 79°25 
12-0 | 99-92 
131-7! 88-20 
34:0 | 48-87 
66-0 | 181-00 
It-o | 189+20 
19-0 | 201-00 
25°7 | 154-83 
115-0 | 87-62 
21-5 | 153-00 
25°3 | ' 69-25 
26-7 | §2-17 
125-0! 195-75 - 
39-0 154-66 
13-6 195 -67 
22-5 118-34 
29-0 | 241-67 


213+33 
163-33 
206-58 
126-67 
263-17 


Rie 





HaGnionareaniene werepeha 
ee ee 


220-90 





92°75 
149°66 


67-00. 


48-84 


186-16: 


1§5°50 


198-50 | 
118-34 | 


241-16 





15 | 0-082] + 5.4 








if 


Ba beet || oe 
CN ONTO COR HU CO WNW ORNS 4 OK 


“J bw 


+ebatte+t+ 


















? 


—17-4 


fos 


we wh 
O WOW HH CONT Mm DM 


= 


mw bin bb 
Bhs Hu hw 


a4 


hia ae 


a 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


om ren Wenvinns 00) NIA ME AME FUSER So eS i OP RE ORES Co Be 


Sanitized Copy ppploved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


90 Taapa uetrspeptaar 











22. Kenzep (nentp)—ggsmge0 (39960) 
=+8°-0, A=—38°-0 


YP 
a 
| 









































Alara 
momawe | a | i € 6] | a b | c | p | y 
o 1? = ° 
1950-11-21 | —- 30-2] 72-2 | 43:2 9°61 74-36 77-05 77-68 | 0-028 — 
11-23 | — 8-9] 47:6 | 41-2 8-6] 80-04 82-58 | 80-43 020 — 
I9SI-11-23 | + 92-3{ 60-0 | 33-4 | 160-6! 118-52 99-80 | 120-64 117 — 
11-23 | +103-5| 62-4 | 32-0 | 163-3] 138-64 | 113-84 | 137-88 125 — 
1952: I-10 | — 15-5} 55-4 | 42-0} 10-8] 161-30 | 173-54 | 164-96 044] — 6-7 
1-20 | -+ 87-7) 58-0 | 29-7 [171-7] 39-10 49:98 50-06 107} +11-6 
I-21 100-2} 70-2 | 30-0 |174-7] 100-40 | 128-84 118-60 143| -- 4-7 
2-14 + 33:41 8-0} 32-2 | 88-4] 126-20 132-80 | 137-80 ost} +18-7 
2-16 | + 56-5| 26-4 | 30-7 | 160-8] 183-60 | 202-80 | 216-40 094] +-20-4 
2-17 | + 68-7) 38-3 | 30-5 | 168-8} 145-20 | 175-30 | 157-40 106} — 6-8 
4°9 | — 6-5] 38-5 | 32-1 | 4:0} 157-00 | 165-62 | 156-87 037} +16-0: 
7°14 | 100-0] §5-2 | 47-1 | 105-6) 44-16 51°72 41-02 139, +19-4 
9° 4 | + 10-4) 31-9 | 42-5 | 0-2) 349-34 | 378-84 | 357-34 052] +34-2 
9° § | + 25:0) 193 | 44-8 | 9-5} 109-96 | 116-37 | 107-34 048| +26-2 
9° 7 | + 50-7] 10:0 | 47-1 | 105-2] 92-24 01:60 | 187:24 ogo| +16-9: 
9- 8 | + 64-1] 20-4 | 47-5 | 139-7] 114:87 | 124-32 103-99 102} + 5-3 
9° 9 | + 76-3] 32-0 | 47-5 |149-5| 149-19 | 160-02 | 132-40 109} — 3:0 
9:10 | + 88-6} 44-4 | 47-0 }154-8] 113-0 137°67 | 106-29 110’ + 3:0 
9-12 | + 99-8] 56-2 | 45-7. ;160-0| 92-11 | 116-10 | 88-62 176] — 0-9 
10: 3 | + 7-1] 37-2 | 44-0 4-4] 61-66 67-46 63-42 053| +65-8 
10: 4 | + 20-4/ 24-8 | 45-5 | 4:04 95-79 | ‘102-71 97 +25 043| +42-8 
10'1O0 | “h 92-0} 50-5 | 43-7 1158-6] 46°75 56-84 47-00 132) — 4:9 
10-30 | — 28-5] 69-3 | 42-3 | 12-2] 83:50 89-54 83-42 047; -+-18-5 
I1+6 + 60-7] 20-4 | 43-7 }140-7| 145-50 | 171-92 | 144-75 109] + o-l 
1953+ 3°27 | ~= 30-0, 68-3 | 38-3 | 3-9] 3177-32 | 195-44 | 179-52 062) —11+4 
3°30 + §:2] 32-2 | 34-2 8-5] 244-67 260-00 | 242-62 044) ——49-7 
3°31 + 16-5] 18-4 | 33-1] 19-5} 171°34 178-20 169-96 030, —4o-1 
4°27 | + 15-8. S0-1 | 34-0 4-3; 216:98 | 234-40 | 218-88 049; + 1-2 
5°27 | — 11:2! 43-6 | 32-8 §°2| 149-00 | 158-84 | 165:25 037| +34:1 
7°30 | + 61-0 21-4 | 43-2 | 141-0} 231-16 | 247-96 | 208-92 099} +11-8 
8-1 + 87-8 45-2 | 45-4 1154-0] 244-16 | 266-50 | 219-29 112; + 6-8 
8-3 113-5 | 70:0 | 45-2 | 160-5! 109-09 125-39 | 103-72 115; + 5:0 
8-24 | + 3:2. 34-9 | 38-0 | 3-5] 89-76 96:98 | 91-46 047} +81 +3 
8-26 + 16-4 22-9 | 40-0 4:0] 123°34 | 132-92 124-25 048} +40-9 
8:28 | + 57-2 16:3 | 4S-§ 1130-3] 120-83 127-67 | 112-25 074, +10-1 
8-31 | + 96-8 52-0 | 47-0 | 158-4! 237-34 | 278:58 | 224-50 132 + 255 
9°21 | —- 19:6 §5-0 | 37-01 10-5] 111-67 | 120-50 | 113-00 O48 +19-4 
9°23 | + 11-8 30-0 | 41-8! 2-5] 248-50 }+ 268-16 | 256-69 044 +62-3 
9:24 | + 25-6 18-7 | 44-0) 11-0] 198-92 | 211-08 | 200-34 037 +38-6 
9°25 | + 39:3 10-2 | 45-5: §t-O} 159-16 | 169-34 | 156-00 049 +20-9 
9°30 | + 91:5 46-6 | 47-0 159-7] 134-33 | 166-00 | 136-17 14 4+ 0.8 
10+] +103:0 §8-5 | 46-0 164-0] 139-75 |! 166-92 | 139-50 123 — 6-1 
10-2 +114-8 71-0} 44:9 168-4{ 99-00 | 121-00 101-92 128 — 6-6 
TO°24 | - 33°5 14:2) 45-2 24-71 17467 = 185-85 | 169-85 O54 +119 
23. Kupnaa puCI DS snow ggbOo) 
ee SI Sy Ae 
Be Eg) : | | 
NoHamMo ss ae Soe ee | b aoe | ye 7 
195 6 c id > . 
950-12+1 84-0 67°7 20: 5 140-5} 140-98 | 122-83 | 124-50 | 0-089 — 
1951+ I-14 | —92-8 | 70-0 | 20-3 748-7] 97-69 | 94°85 | 33-13 | 097 = 
2:13 —=91%5 | 71-3 22-0 158-3; 119-64 1i2-50 100°70 j 099 = 
ois al Wen ee ee a ey, 0 | 129-25 | 131°23 | 104-17 143, — 
4°13 {| —97°6 | 71-7 | 26-0 16§9°8; 29-51 39°*34 3993 1300 = 
4:14 | —86-6 | 60-0 } 28-8 j 155-51 82-65 67-96 67-80 Wo. <= 
§*16 | —59°7 | 32:2 | 34-0 | 130-3; 195-32 | 195°71 212-50 0565 =~, 
1952- 2-14 | +44-0 | 63-2 | 34-5 | 21-3] 107-70 | 114-38 | 120-36 064! +20-4 
9°5 +23°7 | 43°9 | 20-4 | 10-2] 105-72 | 114-82 | 106-69 053: +37°9 
9-6 +39°0 | 57-2 | 18-4 | 14-2] 72-85 79°15 72°50 i + 29-6 





sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


te 


, 
































HaG6togareapunia MaTepHaa 91 
lel Peli 
ee RT 
° ° ) oe re | fe) 
1952 9:8 | +64-1 | 80-2. 17-3 | 19°8) 27-50 29°55 24°39 | O-rI0o) + 3:1 
) 9:29 | —so-o | 26-5 | 28-7 '129-0} 98-62 | 105-87 96+ 32. 057) +14: 
9:30 | —36-0 | 17*3 | 26-4 , 110-0 | 126-92 | 134°94 | 125+62 046] +18-7 
10:3. | + 6+5 | 26-7} 21-0] -4-7, 75:66 | 81-34 | © 77°37 043; +58-8: 
IO*4 +20'4 ' 39:4 | 19-2 5°4. 130-42 |.119+42 | 112°50 042! 4-48-2. 
10-27 | —69-0 45:2 | 27-8 .143-0 111-93 | 119:90 | 107-40 |, 064 +11-8. 
11°6 +60:7 79°8 | 21-3. 24:5 41-81 45°32 | 40:84 | 062) — 8-2. 
1953: 3°27 | —28-9 16-3 | 28-3 75:0 291-80 |.322-00 | 302-60 -058{ — 4-2. 
3:30 | + 7-2 | 34-61 33-2 | T1-r 191-24 |.206-70 | 206-6 052} 29-5. 
3°31 +15+5 | 45°04) 34:2 | 20-5. 184-00 |.204-20 | 189-80 063| —29-8 
5°31 | +40°8 | 69-21 31-3 | a1-0 141-92 | 149-09 | 136-92 | O49! — I°5 
6-21 | 64-4 | 38:5 | 34-0 [126-0 130-21 | 121-25. | III-12 062; —I4:I 
7:29° | +47-2 | 69-7 | 23-4] 13°3. 3173°71 | 184-23 | 170-17 048] +23-2. 
7°30 | +61-0 { 81-4 | 21-9 | 15-8! 52°58 55°50 48-71 075| +11-3- 
g:29 | +58-4 | 76-2] 19-1 | 16-3) 51-75 | $5742 | 46-67 099, + 9:0 
9:18 | —59-9 | 31-5 | 33°4 | 136-5} 238-33 | 269-42 | 238-33 084) +133. 
gat | 17-6 | 15-0 | 27-§ | 37:5} 170°66 | 184-00 | 173-77 047| +19-8 
9:25 | +26-5 | 46-8 | 20-5 6-3] 198-50 | 215-34 | 203-00 | 049) +42-°0: 
9°26 | +40-5 | 58-8 |. 19-3 | 15+7{ 116-67 | 125-60 | 114-00 053; +25°5. 
9:26 | +52-8 | 69-5 | 18-2 | 19-7] 204-68 | 218-84 ! 204-50 046} +20-1r 
; 24. Koneprak (ueHTp)—gmsghbaga (3960) | 
| "Y= +9°+5, A=—20°-0 | 
ata : | | | | | | 
mohomo | = | , | R | 0 | f | ob | : | Ps 7 
. oO 0. ° re) . 
1950-10-28 | + 24-1| 11-0 | 24-8 | 73-S| 271-86 | 283-37 | 271-50 0-028 — 
11-21 — 30°22} 54:7 | 26-7 | 19-0] 108-25 116°45 110-82 043 — 
11:23 | — 8-9] 30:6 | 25-8 |. 15-5] 10g-28 | 108-g3 | 107-17 006 —— 
I9§I+ 1°31 + 95:7! 76-4 | 16-0 [164-2] 29°59 31-0 26-22 039 — 
217 | — 47-0] 64-7 | 23-© | 36-1] 131-65 | 154-20 | 146-46 092} — 
2-19 | — 23-8| 41-0 | 21-3 | 28-0] 252-05 | 234-06 | 246-43 043 — 
2-27 | + 64-7| 48-5 | 17-0 [158-7] 191-50 | 162-99 | 175°37 | O94, — 
3-19 | — 42-6).§7°5 | 19-4 | 36-0] 107-90 93-12 | 102-86 086 — 
7-24 | + 80-1] 53-6 | 30-1 $148-0; 90-23 77°67 | 97°50 146 _ 
7-25 | -+ 91-9| 66-0 | 30-1 1149-7) 62-42 62-50'| 76-33 138 — 
7-26 | +103-3} 78-0 | 29-7 }148°3] 44°34 | 43°17 | 52-33 124) — 
8-21 | + 0-2} 25-5 | 29-7 1135-0] 288-70 | 271-83 | 310-83 078 — 
8-22 | + 73-3] 48-2 | 30-0 | 141-8] 204-48 | 190-73 | 228-33 106 — 
8-25 | +107-0| 84-8 | 28-0 | 144-$| 20-92 16-54 21-92 166 — 
10:20 | + 68-8! 48-4 | 25-5 |133-8| 138-48 | 120-44 | 140-78 097 — 
II+g — 45:2] 70-8 | 27-8 | 19-7| 1¥0-84 | 176-90 | 199-75 076 — 
11-21 | + 91-7 77-8 | 17-4 [141-8] 60-20 52-16 61-90 104 —po 
19§2- 1-10 | — 16-6} 39-2 | 26-8 | 20-3] 198-84 208-78 | 197-90 034] —16-2 
| 1-18 | + 64-1| 52-1 | 14-0] 146-5] 151-46 | 178-58 | 172-40. 098} + 1-9 
1-20 | + 87-7] 76-2 | 12-4 ]159-7| 103-24 | 127-66 | 120-74 124) + 3-4 
2-14 | + 33°4| 21-5 | 15-3 [131-0] 135-00 | 146-60 | 148-40 058] + 9°5 
2-16 | + 56:5] 44-0 | 13-5 |156-0] 135-20 | 148-80 | 157-00 0g6, -+19+1 
2-17 | + 68-7| 56-2 | 13-2 | 15g-0]| 102-40 | 126-20 | 112-20 122, — 6-6 
4°9 — 6-5] 21-5 | 15-0] 3-3] 197-75 | 208-17 | 199-62 O10} +21-2 
§-10 | + 15-4] 8-0] 16-0] 75:0| 96-94 | 103-62 | 92-30 067; —38-aQ 
7°13 | + 87-5] 61-0 | 30-5 ] 147-3] 72:09 | 79°38 | 63-38 129 + 9-4 
7-14 {| +100-0| 73-3 | 31-2 [148-3] 27-38 32:05 | 26-65 120 + 20-1 
8-6 + 14-2] 11-6 | 24-0] 26-0] 198-50 | 218-04 | 206-03 055, +35:1 
9°5 + 25-0] 9-7 ; 28-5 | 60-3] 133-94 | 145°07 | 136-27 O49. +40°2, 
+ 99 | + 76-3] 49-9 | 31-3 [142-5] 131-70 | 153-69 | 120-87 | 143| + 6-2 
9:10 | + 88-6} 62-3 | 31-3 1144-5] 95°62 110°58 85-66 148 — 3°2 
9-12 | + 99-8] 74-3 | 29-5 [148-8] 47-75 57°93 « . 44-29 164 — 4°5 
10:3. | + 7-11 21-0 | 28-3] 1-5] 52-00 | $517 | 51-50 043 +53-6 
10°4 +. 20-4| 11-8 | 29-9 ] 30-7} 112-92 | 115°46 | 109-46 032 +-19-4 
10:10 | + 92-0; 68-3 | 27-4 148-4] 32-25 , 39°40 33°46 127 — 1-0 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


ol ci neem ee Caan ata a Cece 


Se ee ae a ges 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 











re 








see 


new 





- 


























92 Taasa uetTspeptaa 
ET APS SSSR! sSRaSApses 
Alara ; 
chan | a $ g 0 | a | b | ¢ | p | 4 
o ° Oo ° . fo) 
1953 3°27 | — 30-0} 50-7 } 21-2 | 10-6] 261-75 } 281-34 | 260-58 | 0-048} —-16-0 
3°30 1 + 6-3] 15-0 | 16-8 | 18-0] 238-60 | 249-44 | 235-80 | 035] —58-1 
3°31 | + 16-5] 7-8] 15-4} 85-0] 190-80 | 197-16 | 188-54 028} —43-0 
4°27 | — 1§°8 32-8 | 16-3 2:1} 308-60 |; 337-12 | 316°§7 0$3] + 6-1 
81 - 87-8 63-0 | 29-8 | 142-7] 213-04 | 233-68 | 196-66 | 099} + 9-1, 
8-24 | + 2:6 20:0] 22-0} 5§-4| 154-66 | 165-68 | 156-00 | 0431 -+71-2 
8-28 | + 87-2 33:4 | 30-0 | 131-7] 126-83 | 135-58 | 119-25 074) +13-1 
8-30 | -- 71-7, 45:0 | 30-6 | 139°5| 208-92 | 222-42 | 189-67 092! + 3:5 
8-31 | + 96-8] 70-0 { 31-0 | 149-0 139-98 | 159-00 | 133+32 107, + 1-9 
9°24 | + 25-6) 10-8 | 28-3 | 63-6 217-50 | 238-06 | 224-01 | 053] +44-6 
9-26 | + 40-5} 18-3 | 30-6] 115-0, 182-34 | 194-37 | 183-66 O40| +26-7 
10°1 | +103:0; 76-4 | 29-0 150-5 | 93°08 | 109°50 95°25 104, — 2:4 
25. [lnarou (uenTp)—3moAmbo (39640) 
p=+51°-0, A=—10°-0 
Alara. 
nohoen | a | i | f | 0 a b | c | p 7 
° oO ; ra) re) 
19§0-10-28 +24:1 | §3:2 57-3} 29-3 | 224-92 244°52 229-60 |.0:051 —_ 
12:18 | —62-0 | 83:3 56-0 | 60-7 40-89 33°17 36-93 320; — 
TOSI: 2-17 | 47-8 | 69-3 57-5 | 52-0] 154°65 | 130-70 | 145-66 | 97} — 
2-9 | —23-8 | 57:6 55-5 ; 28-3 | 138-98 | 138-12 | 151-66 | 61 — 
2-20 | —11-I |] §3-1 §4°4 | 13:5 | 198-57 | 183-97 | 196-21 047 = 
2-27 | +64-7 | 70°6 45:71 73:0] 80:99 | 67-29 | 76-07 107, — 
3°19 | —42°6 , 64:2 §4°8 | 48-6] 107-31 93°59 | 104-69 083 _ 
7:24 | 80-1 | 72°6 §7°3 | 89-6 | $4-15 | 53-00 | 64-00 123}  — 
7°25 +91-9 | 80:2 58-3 | 98-9 22-13 22-00 26-67 130 _ 
8-21 +50-2 | 58:0 56-8 | 60-8 | 191:00 | Ig1-86 | 209-17 083 ae 
10-20 |} +68-8 ' 71-1 §7-71 75-6 | 142°26 | 124-84 1§6-99 131 — 
T1+ 9 | 45:2 73:0 §5:0 ; 46-4 | 165-26 | 162-65 | 185°59 | oi ce 
IX-16 | +37°5 §2:0 57-7 | 45-0 | 216-42 | 189-17 | 203-67 07 —po 
99§2- 1-10 | —16-6 57-2 57:6} 19-8 | 144°45 | 152-74 | 144-88 037} —12-7 
1-tl | — 5-1 . $3°3 56-4 4:8 | 237-00 | 258-23 238-23 056] —55-8 
1-18 | +64: | 73°09 47-5 | 69-3 | 154-00 | 185-33 | 179-27 111} + 3-0 
118 | +64-1 | 73-0 47-5 | 69-3 | 146-00 | 179-75 | 169-70 | 121] — 0-2 
1-18 | +64-1 | 73-2 47-5 | 69-3 | 77:00 | 93-76 | 92-14 122] + $-7 
2° 8 | —24-5 | 59-2 55-6 | 28-5 | 229-28 | 251-50 | 240-95 | 0531 + 1-6 
2-14 | +33°4 ; $7°9 49-7] 56:4} 87°30 | 91-67 | 93-95 042) +I5-1 
2:34 | +44:0 | 61-7 46-7 | 52-3 | 162-42 177°06 179°S4 061} -+10-1 
2:16 | +56-5 | 68-0 45:5 | 64-0 88-50 96:80 | 106-70 108] +24°5 
2-17 | 468-7 175-2 44-8] 74°5,| 54:70 | 67-40 | 60-60 | rat] — 4-8 
5-10 | +15-4 | 50-3. 44-8 | 20-5 | 91°36 | 95-65 | 88-44 | 046] —37°8 
8-6 +14-2 | 50-6 52-8 | 18-0] 151-20 | 162-91 | 157-02 043; +39°8 
9:4 | +10°4 | 51-5 §5-5 | 12-0 | 241-76 | 264-12 | 249-04 052) +40-9 
9°9 +76-3 171-7 §9-4 1 85-1 | 76-37 88-12 70:54 132} + 6:1 
10-3 + 7:1 | $2°§ 57:7] 6:2 45°25 50°34 47°52 061| +70°4 
10-4 | +20°4 | §2°3 58-7 | 23-9 | 70-34 | 76-71 73°34 O5r +53:0 
10:10 | +92:0 | 83-5 | 55:5 | 97-0 88-50 | 108-00 go -08 131] — 2-5 
10:27 | —70:1 | 84-0 | 52-0 | 69-4 23°87 25°50 20-87. 116] + 2-2 
10:30 | —28-5 | 62:8 | 57-0 | 32-3 ae 139-75 | 130-62 047| -+20-0 
11-6 +59°7 | 63-4 | 55-7 | 69-4 3°42 | 96-37 | 84-29 095] + o-1 
12-29 | —17°5 | 58-31 57-7 | 20-5 | 172-09 | 182-34 | 171-92 040} — 7:2 
1953° 3:27 | —28-9 | 59-3 | 48-4 | 32-8 | 84-70 | g1-54 | 85-40 049} —11-8 
3°30 | + 6-3.) 49°5 | 46-0] 5-3] 214-50 | 227-18 | art-so 044, —57°7 
3°31 | +16-5 | 50-0 | 44-7 | 21-9 | 108-84 | 112-48 | 108-20 025| —39:6 
5:27 | —~I0- 50-8 | 44-7 | 11-7 | 155-29 | 162-67 | 158-265 028] +28-1 
8-24 | -- 2: 51-8 | 54-5 | O-5 | 123-72 | 133-26 | 121-61 059| +65°5 
8-30 | +71-7 | 69-6 | 59-0 | 80-3] 111-92 | 124-75 | 103-16 111] + 8-5 
9:21 | —19-6 ' 56-7 | 55-2 | 23:3 | 106-16 | 114-00 |] 112-00 043) +383 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 














+ 


nh 


EBDaao 


ad 
cau 


e 


\O 
ESEBRS Go| 


° 8 


. 
ew 


seaghuese 


Li 
~~ 


25g 


Ot Bus, 


bead, 





wo rors 
O BAM HD O NH WO BO’ 


(sa 


Oe cma 
PAE BS SBS S CSS GS 
I te BAINES O WOW O 00 0 


? 


EE AOVREP SY SESE 


LO ORM DOR HNO & BY OID, 


S5atgdaeaaae BS 
Fete tete ee teh dere tated 


ad 


* ° . ° ® ° * » ° 
WW OO AnMWTWO DON 0G 





Cot. 87 BOO 


tr 


Ave S 
MBER HOOOOUDTOR OW ORR WM ON OCUUD HUH ONISTD ON POW O DH Oo 


“ : ; os ; ae nares ue ° a pS ah ea ek ee : o“ Pe< 
SLABA RADA SHSS SHSSSSSPARALELSSHSSSE 


LO \O \O 80 NO SO CO OO~3 S32 CH wr Oe & 


BRRGRSESSES 
BISSSSSRAVS IAG! 


in > 
ww Oo 














-Ovno omni 


a4 


PEb etl baat 
BEBIS aLYL LBS b Go 


SAW AW BDL A 
OW OAn bw OKaUM~TbM . 


~2 


— wh FF bt bed : 
WHHEDOOWDOON b 


en 
wa 


26, Tocesouus ncbareuake cos? 
3 Q=2 + 32°-0, Azz ag? 5 





116-25 


-at 67 









- 
rs 
fa Go me 


2B. 
a2: 
83: 
| 60-2) 93-128 
2907 “00 : 
10-4) §7580 
24-6) 75-09 
:103°§ 
: 42°9) 141-2 
: gOr2| 161-358 
93-5] 95-92 
75:0 188.87 
» §1°5 219°§0 | 
: 0-3) 266-40 
gal 130-00 | 
| 24-4) 203-76 
33 25 
' §6-01 198-08 
40-8) 101-4! 
 §0-0] 19-66 
- 2S! 228-49 
49- 61-08 
95:2} 170-62 
23°7] 145-00 
16-0} 204-838 
29:5} 146°84 
37°7| 84-00 
47°6| 120-83 


27. Hpoxa emp) 6aseeg | 
pa -+16°- "0, 





~~ 
° 
134-0] 272°68 © 
2-2) 397-51 
21-4 pee 
146-0} 80-94 
121-9] 119°15 
87-8) 92-34 


44°6| 121-91 
“1§*O, 111-54 

8-0, 74-46 
14°8] 94-49 


129:0| 122-00 


113°7| 124-67 
88-0 2329-79 


29:0, 279:40 4 302-20 








ae 


is 


oat 
tr: 


18-53 |) 3 
5-76 | 


ret 


: 139-1 7:8 
. ) ; ai e 34 ‘ ” F * 
. 23 a 


01 | 43: ; 
: Te 5 * . | ‘ 
| cra 73°77 


-s 
ho 


ite eb 
Rpsgee Fae Bt 


tn 


bs 


79*00° ' 86. 






ace . 








ee ° 
+25 +3 
+ 6-6 
9 
192 
16-9: 
+58-2 
+49: 3. 
Bays: 
+146 
=. 3°9 
—13:3 


Sanitized Copy Approved for Release 2010/05/13 : CIA- RDP80T00246A047100520001- 1 


Te ee ime tc: INE IS Sort oe sone: ihe a 


Sanitized Copy Approved ie Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 









































04 Taapa uerpeprag 
Alara | a i g | 
Mohomo | | | ‘ | : | | : | 3 | ; 
ee 
Oo ° f oO oO i@] 
1953° 3°30 | + 7:2 | 55:0 49-7] 3:8] 161-20 | 168-94 | 161-50 0-032} —58-7 
"31 | +15°5 | 66-0) s0:0 | 1-0 | 138-10 | 144-30 | 136-40 | 034 —43-8 
"27 | + 9:7 | 61-0 | 51-4] 2-6 46-00 46°29 | 44-12 030; —34-0 
(8-26 | +16-4 | 64-0 | 50-0 | 11-5 | 105-16 | 112-00 | 108-25 037, +51:9 
9°21. | 9-0 | 33-8 | 52-4] 9°8 | 190-34 | 203-17 193-16 040] +21-5 
9°23 | T12°5 | 58-0 | 49-0 | 11-2 | 244-16 | 262-50 | 248-66 044, +53-8 
9°24 | +25-6 | 69:0 | 47-7 | 17:0 | 143-32 | 154-50 146-00 046, +42-1 
9°25 | +38:0 | 79-5 | 46-0 | 21-2! 100-42 | 106-34 94°67 0671 -+13-4 
28. eee vee —3 Ham@madg (G9bAMH0) 
ne J =—2°°5 
Alara a i 
aes : i g 0 | a b | c | p | y 
. ; 
° [ o re) fo} 
1950-10-19 | —69°7 ps | 16:0 | 55-2 | 16°7 17-1 20-10 | 0-116 — 
12:17 | —72-9 { 81-2 | 10-9 | 40-5 46-42 45:00 40+ 40 083 ~ 
12-18, | —62-0 | 69-3, 9-3 | 36-5} 114-82 | 101 30 | 106-83 0732:.— 
19§1- 2-14 | —78-9 | 82-5} 4-2] 40-0] 52-54 51-27 4251 129, — 
2:17 — 47:0 | 46-7} 2-7 | 82-5 | 243-35 | 221-04 | 235-49 056 = 
2°27 | +64-7 | 65-0] 14-5 | 86-3 | 101-48 83-62 93-00 III — 
3°16 ~78-0 | 78-0 | 2-6 | 88-5 31-93 25°27 31-20 143 — 
7°12 | —82-5 | 79-6 | 14-4 5104-4 13-22 10-33 11-60 143 — 
‘7°13 | —69-0 | 66-0 | 15-0 | 96-5 26-05 22-18 25-78 IOL — 
7:24.) +80-1 | 71-2 | 10-3 |149-6 47-78 46-00. 55:80 121 — 
725 +91-°9 } 83-5 | 9-5 |155-2 14-96 15-00 17-40 102 — 
8-11 | —73-5 | 72:4] 15-7] 91-0 | 33-27 | 28-58 33-80 104, — 
8-21 | +50-2 | 42-5 | 10-0 |139-8 | 199-50 | 218-80 | 221-96 066;, — 
8-22 | +73-3 | 66-0] 8-6 1155-2 108-94 | 102-42 125-80 124 - wee 
10-20 +68-0 | 65-0] 4-3 /131-8] 154-66 137-00 170+ 44 124 — 
12-7 —63-7 | 72-4] 10-0 | 29-0 | 218-02 | 223-90 | 192-80 O9I —p> 
“1952+ I-10 | —16-6 | 21-7} 5-5 | 17-6 | 179-50 | 191-10 178-70 0444 —15-6 
1-18 +64:1 | 68-4} 13-0 | 68-4 go-72 103-96 103-40 088! + 7-2 
2-14 | +33°4 | 37-0 | 12-6 | 64-8 | 107-00 | 113-20 117-90 056) +18-7 
2-14 | +44:0 | 47°8 | 13-6) 67-0 | 179-47 | 184-97 | 194-93 048, ~13+3 
2-16 | +56-5 | 60-6 |] 14-8 | 69-8 119-40 | 128-40 | 138-60 086 -+24:-1 
8.7 T29°3 | 25-0 | 13-7 j112-6 | 138-82 | 149-25 140-70 046, -+34-1 
9°5 +23-7 | 18-3 | 8-1 [122-5 | 103-16 | 109-02 | 102-02 042 +30-7 
9-9 +76:3 ' 67-0] 9-0 {162-0 80-02 90-46 74-04 118 + 5:0 
10-30 | + 7-1 | 7-8) 7-21 55-3] 54:00 | 59:17 | $6-00 | 053! 468-5 
10-4 +18-2 | 13-5 | 8-0 |122-0 89-64 96-o1 91-67 040 +49-4 
10:10 1 -+92-0 | 85-0 | 8-7 I140-0 70-00 85-50 71°75 129) = 2:5 
10-27 | —70O-1 | 70:0] 8-0 ; 83-3 46-84 50-12 43-50 082) + 6-8 
11-6 +59°7 | 53:0 | 8:7 |135-0 | 92-87 | 108-04 93-50 IOI] — 0-5 
19$3+ 3:27 | —28-9 | 32-7 | 12-4 | 61-2 | 3131-00 | 141-24 | 131-64 049) —12-9 
3°30 | + 6-3 | 11-0 | 14-3 | 21-0] 164-10 172-40 {| 166-80 030, —43:2 
3°31 | +165 | 20-1) 15-4 | 55-0 | 145-28 | 150-56 | 143-54 | 0301 —42-< 
4°27 | —14°7 | 17:3 | 15-4 | 54:0 | 311°47 | 334°86 | 314-20 046, + 2-4 
5*4 | +70°4 | 73:0 | 16-6 | 73-6 | 84-67 | 95-34 | 81-34 097) + 6-3 
7°3t | +74-5 168-5 | 6-9 '157-0 | 146-29 | 155-75 | 132-34 094) + 8-4 
8-24 |] + 2:6 | 8-4] 5-9 | O-5 | 134°36 | 144-46 | 132-56 054, +64-0 
8-30 | +71-7 | 62-7 | 9-3 /161-3 | 126-50 | 137-92 114-83 10S} + 6-2 
9°26 | +40-5 | 33-21 8-2 ‘149-2 | 123-50 | 132-16 | 122-00 OSI! +-+-23-0 
29. Puyqboanu oe (980) 
p =—2°-0, A=—74°- 
{ara | a | i g | 0 
mohama | | ‘ ? ° J : 
| o- | 9° Oo. bh. 26 
IQ51+I1+23 | 103-5; 26-2 | 67-4 177-4 | 224-90 | 186-20 | 205-30 | 0-109 —, 
1952: 1-10 | — 15-5] 90-0] 75-7 | 4-0] 72-30 | 78:so | 73-02 { 053{ —11-7 
I-20 + 87-7] 21-5 66-3 169-5 70:06 91-44 84-14 | 1153 + 1-6 
1:21 | --100-2} 34-0 | 66-7 170-3 | 247-18 | 306-00 | 281-50 | 123! + 2-9 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


ee: 


$+ —- -——— 





ee = 


Sanitized Copy msetoved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


1952: 


Jlata 


Mohawa 


1952+ S+1I | 


4 tad . 

© O’'M}M'0O & & 6 60. 60 00 00 COI Tw 
wo . s . . cf . e 
nN 





°I2 


. Hara 


MoMoM0- 


1950-1 
19§1- 


‘ONO Con] Dw Go wo es ° eres bb be 


953° 


2°16 














+5:2°8 

















HaGrogaTeapapiii ——_aGtogatennupitit matepuan 95 
a i & cep 1 c Jo | p | y 
°o 0 ° oO ° 
+ 28-3 | 43-1 | 71-4] 2°5 86-58 98-48 92-71 | 0-075) + 5s-o. 
+ 41-7 | 30-7 | 72°§ | 0-3 | 100-95 | 112-26 | 103-72 064] + 7-0 
i 23-7 | 54-8 | 78-3 | 5:2) 131-47 | 142-29 | 13150 053| +40-2 
+ 76-3 | 5-0] 8p-0 | 156-4] 186-26 | 206-86 | 173°52 103} + 4-4 
+ 99°8.| 20:0 | 80-0 | 179°F] 155-92 186-84 | 151°14 136] — 1-1 
+ 7:1 | 72:0} 77-7 | 4:6| 62-84 | 67-92 | 64-55 046) +66-8 
+ 92-0 | 13-3 | 78-2 | 179°7| 81-§0 95-09 82-84 10o| + o-1 
+ 60:7°| 17-4 | 78-2 | 5-0} 177-59 | 280-22 | 185-34 103] + 4:5 
+ 7:2 66:0 | 70-8 4-5} 177°80 , 184-96 | 175-20 034| —67-1 
+ 16-5 53:4 | 69-8 | 4-3) 193-80 | 200-78 | 191-70 028) —42-0 
— 11°22 79-6 | 69°5 5:5} 136-10 | 143-46 | 138-75 032] +251 
t+ 9:7 1 59-8 | 69-8 | 1-07. 74-83 | 73-84 | 73-75 | 006] —49-7 
+ 61-0 16-0} 76:7} 12-9} 251:08 | 269-42 | 237-21 o74f -+-16-4 
+ 87-8 . 8-8 | 79-0 | 172-8] 363-00 | 398-75 | 339-00 | 094 +10-9 
+113'§ | 33:7 | 80-0 | 177-0} 229-00 | 260-58 | 217-58. 109) + 4:4 
+ 3-2 | 70-0 | 72-0 3°2| 103-82 | 112-30 | 105-82 048 +81-2 
+ 16:4 - 57°4 | 74:0 5:0] 126-58 | 136-42 |. 128-25 047/ +43-1 
+ 57:2 |.22-0 | 79:2 | 12-0 102-66 } 108-35 | - 94-92 076 + 9:2 
+ 717 9:0 | 80-0 | 14-5] 300-25 | 331-66 | 285-33 089) +12-2 
+ 83-6 2:7 | 81-0 | 156-0] 252-52 | 281-96 | 237-18 102° + 6-1 
+ 96-8 | 15-5 | 81-3 | 179-8) 280-67 | 326-33 | 270-67 117) ++4+3 
-- 11°8 | 64°5 | 75-2 5:8] 248-08 | 271-33 | 261-00 0g2! +66-9 
+ 39-3 | 40-0 | 79-0 6-6} 168-67 178-50 | -166-16 044! +21°9 
+103-0 , 33-8 | 81-2 | 179-2! 243-22 | 286-67 | 243-76 III! — §:§ 
+ 33-5 | 46-6 | 80-0 a, 186:16 | 196-00 | 179-50 O51} + 8-3 
30. Teodua (ueatp)—mngagowyg 9 (a8) 
, Q=—1195, A=4-26° 5 
a a ; E 0 ; a 7 bo | Cc | Pp | 7 
fe) ce) ° ; 
—84-0 | 65-0 | 21-7 148- -s| 139° 58 | 117-33 | 126-57 | o-10r — 
—y2-8 | 67-0 | 22-0 | 157-0, 87-47 84-1 71-00 125 — 
—9I+§ | 68-5 | 24-2 | 165-0] 120-80 | 123-72 | 106-73 | o90 — 
—78-9 | 50-0 | 25-3 | 163-0) 135-09 | 134-23 | 109-34 134, — 
—-I2+2 | 21-7 | 31-7 | 16-8] 336-88 | 328-17 | 340-44 023 _ 
—97°6 | 69-0 | 29-8 | 164-5} 38-09 31-81 37°00 1098 
—86-3 | §7-0 , 30-2 | 161-35 9-96-48 76-85 84-86 133 — 
+23°7 | 45°8 | 22-3 §-O| 94°45 | 01-75 | 92-78 O$7{ +30°1 | 
+39°0 | 59-3 | 20-4 {| 8-0) 62-36 | 67:55 | 61-52 059] +27-0 
. —36-0 | 14-0 | 28-3 | 111-0} 104-24 | 112°57.| 103-14 056} +19°4 
+20°4 | 41°3 | 21-0 2:5| 101-34 | 109-59 | 105-00 046] +50-2 
—69-O | 43:24 29-5 | 149-5] 84-44 | 92-82 | 78-24 099} + 9-6 
+60-7 | 82-41 .23-0] 18-6) 32-47 35-84 30-09 © 102} —14-3 
—28-9 {| 13-2 | 29:5 ] 73:0] 250-20 | 271-10 | 25574 048} -— 7-1 
+ 7:2 | 36-3 | 34-2.) 10-5} 180-40 | 189-10 | 177-30 038| --67-1 
+155 | 47°0] 35-0} 16-3; 167-70 }| 178-60 | 160-70 061) —49-3 
—64-4 | 36-0] 35-1} 132-0; 66-58 41-67 (67-62 | 046] —10-6 
+47°2 | 72-0 | 25-3 8-8} 148-79 | 154-17 | 143-08 043] +14-6 
+58-4 | 78-7 | 21-0 |] 10-0] 40°67 44°50 38-92 o80] +17-7 
—§9:9 | 29:0 | 34-4 | 145-2] 213-06 | 228-56 | 197-50 o84| — 1-2 
—17'6 | 15-2] 29-4 | 30-0} 155-17 | 166-67 | 156-00 047] +16-6 
+25°6 | 48-3 | 22-3 2-5! 180-08 | 188-09 | 181.00 028) +38-5 
+40-6 \ 61-3 | 21-1 7°5| 98:67 | 108-67 | . 97-17 O70] +23°5 
72-2 | 20-0 | 13-0] 173-00 | 190-00 | 170-84 068] +17°5 





Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


eee ny eee ene Ce, ee see es on were tes oan ee ae ae some 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


96 . . Taara ne eee 
te 
31. Tuxo (weHTp)— Oosa (G98) 
pm—43°-0, A= —12°- 
































Dera. Q | i & 0 | a ° | Dp Fie ed eA Sk SE a Meee 7 
Hohorn | | 
oO ° fe) ° . 

1950-10-28 | + 24-1 | 43-7 | 38°5 | 35-8 | 315-89 | 328-55 PLES Ps Fea ere sor pa 318-47 | 0-025, 9 — 
It+2t | — 30:2 | 58-0 | 41-8 | 34-0 | 171-76 | 178-38 172+ 40 025 ae 
11-23 |— 8-9 | 45°5 | 39°2 | QO} 128-64 | 136-17 | 132-73 |. 034, “—— 

IQ51- 2-19 |— 23-8 | 51-1 | 39-8 | 29-6] 339-22 | 307-69 | 326-39 056} 
2-20 |= 12:2 | 45°38) 40-3 | 15-7 | 397-51 | 375-67 | 399-14 | 038) 9 — 
3+19. | — 42-6 | 61-4]. 39-7 | 49-0] 153-97 | 137-99 | 148-43 | 060) — 
7°24 jt 80-1 | 70°S.| 42°2 |-97-9 | 79-28 | 77-73 | 62-73 144) 
7°25 | + 91-9 1 79°2 | 40-8 1106-1 | 38-83 | 39-00 | 45-33 104, — 
8-2 |+ $0-2 , §2°3 | 42-2 , 69-8 | 273-38 | 297-08 | 304-40 0644 — 
10:29 | + 68-0 | 64-9 | 38-7 | 85-5 | 131-67 | 123-73 | 147-81 105 —o> 

1952+ 1°10 |— 15-5 | 49-2] 39-3 | 17°5 | 263-80 279" "20 | 261-90 042) ~18-0 
1-18 | 64-1 | 67-9 1.46-7 | 75-0] 161-32 oe 180-06 084) + 1-8 
2:14 | 33°4 | 49°4 | 46-6 | 45-6] 147-64 rs 161-10 O51] +15°5 
2:16 | + $6:5 | 63-0.| 48-8 | 67-9 | 196-20 | 212- 66 222-66 073} +19-1 
2:17 [+ 68-7 | 71-0] 49-4 | 77-8] 115-90 | 136-80 | 127-83 096} — 1-3 
5:10 }-+ 35-4 | 45-0 | 50-0 |} 19-5 | 113-30 | 122-81 | 114-75 O5tj —22-0 
8:7 | # 29-3 |.45-0.} 42-7 | 42-7 | 198-50 | 211-98 | 195-25 051] +29-0 
9°5 rk 23-7 | 43-9} 44-0 | 34-3 | 155-42 | 169-44 | 158-68 | 0531 441-5 
9°9 | + 76-3 | 66-3 |.40-3 | 97-0 | 125-74 | 138-95 | 118-67 093} + 5:6 
9°29 | — 50-0. | 67-4 | 44-4 | 56:01 80-94 85°87 | 78-79 051|  -++12-0. 
10-3. |+ 7-1 | 42-8 | 40:0 | 10-0 77°75 82:00.) 78:50 034] +62-0 
10-4 + 20-4 |.42-0.] 39-8 | 30-8 | 136-12 | 142-84 | 139-71. 028) +53-1 
10:10 | + 92-0 |.79:0 | 42-2 105-8 23-34 26°75 23-62 089] — 3-4 
10:27 | ~— 69-0 } 80.6 | 43-3 | 68-8 | 34-14 | 36:67 | 32-19 | 0751 + 9-3 

1953° 3:27 |— 28-9 | $7°5 | 47-6 | 34-0 | 176-80 190-00 176-80 048) —14°5 
3°30 J+ 6-3 | 44-7] 49-0] 4:4] 213-24 | 225-90 | 212-20 O40} -——-54°4 
3°31 [+ 16-5 | 45:3 | 50-0 | 21:8 | 232-10 | 243-84 | 231-90 034, —36-0 
$°4 |+ 70:4 4 72:4] 45-0 | 79:7 | 133-34 | 147-62 128-09 086| + 5-3 
5:27 1— 10-7 | 46-8 | 49-8 | 13-7 | 256-88 | 269-29 | 259-79 030) +22-7 
6-27 [+ 9-7 | 43-8 | 45-3 | 13-3 | 77-00 | 79-16 | 73-75 O17} +36-6 
8-24 |+ 3:2 | 42-8] 40-5 | 4:0] 135-11 146-82 136-61 053} +78-% 
8-26 | + 16-4 | 42-8 | 39-8 | 26-5 | 171-58 | 184-12 172-92 046| -+41-3 
8-30 | + 71-7 | 63-5 | 40-0 92-4] 214-75 232+34 197-84 o9g2| + 6-8 
9:24 | + 12-7 | 41-7 | 38-7 | 19-3 | 264-17 | 286-34 269-67 048] +54-4 
9:24 | + 25-6 | 42-7 | 39-0 | 38-7 | 251:50 | 267-83 | 255-00 038) +41-4 
9°25 |+ 39-3 | 46-0 | 39-8 | 58-6 | 200-84 | 204-38 | 195-58 | 025] + 9-3 
10-1 |+103-0 | 84-8 | 45-3 II4-1 46-42 54°83 46-17 116} — 6:6 
| 
32. PpakacTop heal Se Ca (39540) 
g=a—21° P2190, AS 4329-5 
Ajarta ae fifefof = foo | Js a | b | Cc | p | 7 
eas ee ee eer (ee aes aes 

19st- 4-13 | —97-6 | 65-0 | 37-7 [148-8°} 40-65 | 33-31 | 39-35 | o-t20)  — 
5:16 | —59-7 | 30-2 | 45-0 |109-4 | 131-90 | 147-41 156-96 104 — 
5-21 +106 | 46-9 | 42-3 | 13-4 | 128-28 | 133-33 130+ 30 023 — 
8-11 | —73-°5 | 42°4 } 45-0 1119-9 94°68 80-72 95°52 105 on 

19§2* 1-4 —82-6 | 60-3 | 28-7 |139-0 | 221-16 | 243-26 200-09 112] +10-1 
1-10 | —1I5-5 |] 24:7 | 32°9 | 28-0 | 182-60 | 199-00 | 184-54 055} —I2-0 
2-14 | +33-4 | 72-2 | 44-0 | 22-4 | 63-72 | 66-37 | 70-77 | 061) +25-0 
2-14 |] +44-0 | 82-5 | 45°0 | 27°3 §1°72 $5°93 59°12 O77, +I9°I 
§- 41 +28-3 | 65-2 | 43-5 | 22-6 §t+14 56-32 51-76 O61; — 7:4 
96 +37-7 | 65:3 | 29:2 | 18-0 | 43-70 47°37 42-23 069} +23-0 
9:7 +52-2 | 78-2 | 28-3 | 21-7 31-87 34°07 30-66 062} -+-16-2 
9°27 | —78-5 | 45:6» 43-6 130-0 | 83-66 | 96-15 80°77 109] + $4 
9:28 | —64-5 | 35-0 | 41-5 [118-7 | 98-22 | 108-85 92-92 094, + 6-8 
9-29 | —S1-4 | 26-2 | 39-8 103-5 | 79-64 | 85-42 | 75-87 | 069] + 8-7 
9-30 | —37-2 | 20-7 ' 37-4 | 76-0 | 104-97 110-61 | 103-42 042} +16-3 
10: z oe ; 15 | 58°72 | 62-96 | 59°42 | 043] +54-6 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 











Alara . 1. | b - | 
momo~o | a | i . 8 4 | b | C | Pp | ? 
° 100 o «|: Ae ty ° 
19§2-10+4 +19°2 48-2 29-8 ff 74°82 79°35 ) 75°95 } 0-035] +45°8 
10:27 | —69-0 | 40°0 | 38-2 [328-0 | 100-64 ee 94°70 038 + 4:8 
1983: 3-27 | —28-9 | 22-7 | 40-0 | 49-0 | 238-80 | 258-00 | 241-60 048{ —10-7 
3°30. | + 7:2 | 45-0 | 43-8 | 8-8} 169-24 | 177°14 166-60 037, —66-7 
3-31 | +15-5 | 5-0 | 44-2 | 15-0 | 150-40 | 157-20 |. 149-16 034 —12:0 
5:2 —10:7 | 35:0 | 45°2 | 3°7 | 142-00 | 140-00 | 144°37 025 +27°7 
5:2 + 4:4 | 44:2 44°9 6-4 | 140°25 | 149-50 | 137°29 052] —§0-7 
6-ar | —64°4_ 35°4 44:8 |110+3 81-34 92-04 84-87 |. o73| — 6:8 
7°29 ny 78-3 133-5 | 19°4 | 75°33 | 79°66 | 72:0 058, +17-3 
8-29 | +5 ‘4 | 84°7 | 29°4 |] 24°2 89:42 91-08 82- ed + 2:0 
9:21 | 17: 63 38-5 | 27-0 | 134-34 | 144°34 | 137-66 043! +243 
9-25 | +26-5 30°§ | 11-0 | 135-92 | 146-50 | 140-33 043) +46°8 
9:26 | +40-5 a7 2-5 | 18:7 | 77°84 |. 83-66 | 77-50 O51] +25-°5 
9:26 | +52°8 t 7 28-7 | 25-4 | 181-50 |. 124-34 | 111-33 075! +20°1 
33. Uluxkapa (oopepnas cr 8055.00 (h&gammgao bofogen) 
- p2—42°-0, A=—56°-0 
Alata | 
momrriga ie. 8 6 | a | bd | ¢ Pp | ? 
6 62.6 8-0] 122-36 | 134:16 ‘ae 74.10 et 12-0 
19S2° £°10, |= 1§°5§ 3 2° ‘ : ay, O° — 12> 
7 1°20 | -+ Ce 7 64°5 {106-0 53°90 | 67-10 61-62 126| — 0-8 
a:17° | + 68-7 | 45-6 | 65-5 | 83-2 | 147-00 |. 180-40 | 166-70 | 118] — 0-7 
4:9 |— 6:5 | 66-4 | 65-0} 7-0] 143-96 | 154-90 | 145-70 | 046 +20-6 
S*11 | + 28-3 | 49-3 | 68-0 | 25-4 | 88-57 | 97°25 |. 90°25 057, — 5°4_ 
«gra | > 43-7 | 44-4 | 68-2 | 42-5 | 98-66 | 112-41 | 103-61 077, +10-6 
“633 55°13 43-8 68:0 61-8] 57-61 68 + 35 60:90 102| 17-4 
7-13 t+ 87-5 | 48-5 | 66-0 109-0 | 114-17 | 124:20 | 106-26 ogt} +12-8 
8-10 | + 70-0 | 42-8 | 65-8 84:5 | 129:36 | 141-40 | 120-55 092! -+13-6 
9°5 .| + 23-7 | 53-3 | 65-0 | 24-7 | .116-62 | t21-97. | 113-99 O4o' +25°7 | 
99 {+ 763 43°09 | 65°5 | 95:5 |: 168-so |. 189-57 | 157-66 10g) + 5°8 ~ 
9:10 | + 88-6 | 47-5 | 65:6 111-8 | 157-29 | 180-67 | 145-75 129] — 0-6 
10-3. | + 7-t 163-5 | 64-1 | 8-3] $2492 | §$7-00 | §4-00 | og4) +64-6 
10:4 | + 18-2 | 66-3 | 64-4 | 19-4 ra 95°34 | 90-82 036| +428 
10:30 | — 48-5 ae 63-2 | 17°5 4 | 62-12} §8-42 053| 37-3 
19§3' 3-30 + 6-3 | 61-8 | 67-0] 0o-5 128. 30°| 178-40 | 165-70 046| 58:1 
.  3°3t | 4. 16°§ | 54:0 | 67-2. 11-8 | 168-00 | 174-26 + 164-40 - 034 —46°2 
3°37 — 11°2.| 70-0 | 66-6 | 11-7 | 164-50 | 177-04 | 168-96 043|. +24°9 
-r 1 + 87-8 | 48-5 | 64-2 121-8 | 237-09 | 261-00 | 216-09 109} + 8-8 
8-30 | + 71-7 | 42°0 | 65-0 | 88-5 | 223-44 | 246-83 | 210-50 ogg) tit! 
9°23 | + 12-5 | 57-8 | 61-8 | 13-7 | 223-67 | 339°17 17 | 232-16 042| +64-4 
9°25 | + 26-§ | §0-6 | 63-1 | 28-8 | 175-16 | 177-00 044 + 38-2 
9°35 | 39°3 | 45°3 | 64-3] 43-0 | 147-67 | 158-50 | 150-42 | 934} +363 
10-1 +103:0 | 54-0] 69-8 |122-5 | 147-§0 | 177-42 | 148-84 124 —14°7 
34. Wuxkaps (omHas: macts)—Bo4o6 po (bodbhgan BoFoma) 
Bi pe—45°°0, A=—5$4°: 
ieee | a i s | -@ | a’ | ae ¢ p | y 
° ° ° ° | | ° 
1952 1:10. | 15-5 | 75°61 62-0 | 8-8 | 132-60 | 140-58 | 131-84 | 0-044, —17-3 
1-20 | +87-7 | 57-7 | 65-0 1103-7 | 50-18 62-28 $6-90 124] — 1°8 
2-17 | +68-7 | 49:0} 66-0 | 81-5 | 155: be 187-00 | 173-40 107] — 1-6 
4°9 — 6:5 | 66:4 | 65:3, 7°5 pte , 162-22 | 148-62 054) +11-7 
§-11 | +28-3 | 50-8 | 68-3 |] 26-0 §°25 | 94°30 86-76 063] — 6-1 
§-12 | -ar-7 | 47°6 | 68-4 | 43°5 | 94-00 705 ne 97°09 070) + 7-6 
§ +13 t§5°2 46-6 | 68-0 |) 61-3 | 100-92 — 104:82 082] -+-16-1 
Z:13 +87°5 | §2-0'! 65-3 {106-7 | 110-35 rf 1 99:2 099} + 8-3 
-10 | +-70-0 | 46-0 | 65-2 | 88-3 | 205-42 ae $ } 190-19 one + 12-1 
9°§ | 423-7 | 54:3 | 64-5 | 25-5 | 122-97 | ‘122-04 | 11$+40 | O40} 42-7 
9°9 +76-3 46-4'| 65-0 | 94-9 | 150-72 | 368-16 | 138-49 | 113 + 3-5 
9:10 | +88-6 | 51-0 | 64-8 {110-0 | 138-42 | 161-93 [- 131-31. 129 + 2-4 











eS ee eR Ve TR RET ETT Se er ep aetna et TS 
sanitized Copy nparevedi for Release 2010/05/13 : CIA- RDP80T00246A047100520001- 1 


HaGarogareabuniii marepuaa. 





97 









































7. adobe. sbahag mdb. doqm., Ne 21. 

















sanitized Copy pcomanine Release 2010/05/13 ; CIA- RDP80T00246A047100520001- 1 


EPS en ne en 2 ee ge ee 


eatin aan = Se ee ee le ON ON 2 mY cm, am + te 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047 100520001-1 





98 Faasa yeTBepran 
ae | a | i | E j 0 | a b | c | p Y 
| ° O ° fo) | © 
19§2:10°3, | + 7-1 | 64-0 | 63-7 | 8-3} 59:50 | 63-00 | 60-39 0-034] — 64-3 
10-4 + 18-2 | 56-5 | 64-6 | 20-3] 93-86 99:96 96-42 037| +52°7 
10-10 | + 92:0 | 53-0 | 66:2 | 113-7] 52°42 61-17 52°42 105} — 5°5 
10:30 | — 28-5 | 85-1 | 62-7 | 19-0] 60-25 60-92 $7-96 042 | —20:0 
1953- 3°30 | + 6-3 | 62-8 | 68-0 0-2] 168-34 179-00 | 165-84 047} —58-8 
3°31 | + 16-5 | 55-0 | 68-1 | 11-0! 183-00 | IgI1-00 | 180-50 034] —42-2 
5:27 | — 11-2 | 69-9 | 66-9 | 11-8] 163-94 | 173-42 | 167-75 034] +26-7 
8-1 + 87-3 | 51-8 | 63-4 | 108-7] 237°:16 | 260-25 | 221-75 093] +I11-0 
8-30 | + 71-7 | 45-3 | 64-5 | 88-2} 240-42 | 261-16 | 221-50 O95} + 7:2 
9:23 | 112-5 | 58-2 | 61-5 | 14-0] 238-50 | 257-50 | 244-84 046 | +56-6 
g:25 | + 26-5 | $1-7 | 62-7 | 28-5] 188-34 | 201-83 | 193-24 o4o| +45: 
9:25 | + 39:3 | 47-0 | 63-9 | 44-5] 153-50 | 165-50 | 152-66 | 053] +23-6 
10+1 +103-0 | 57-2 | 69-0 | 122-3] 150-67 | 180-50 | 155-17 114} — 1:9 


Hl. Marepuxuuwropune o6nacTru-dxG@7HO39d0 WIAGMOdb0 d@Z0mMQd0 


35. Kopauabepps (Kk wry or 6eperop Mops Kpusucos) 
srmwooamoagirgdn; (shabolgdab tmgoal bodawabl bodbmgm0n) 
P=+9°-0, 4=+59°: 5 














Alara | 
Moho~ma | ” | 1 | E [ie ee oe oe 9 a b | C Pp | y 
o Oo oO oO Wee tetcl, Wee ean: ae Gee Wiech ox 

1950-10-18 | — 83-4 | 35:0 | 49-4 166-0! 103:2 117-4 97:8 |0-II0 — 
10-19 | — 69-7 | 22-4 | 49-2 | 154-0] IOI-o 100-8 III-7 069 — 
12-15 | — 96:4] 49-0 | 48:8 | 163-5 | 165-15 136-13 | 138-47 127 — 
12-16 | — 84-0 | 36-5 | 50-0 | 156-5 | 212-31 176-83 | 174-83 129 _ 
12-17 | — 72-9 | 26:0 | 50:7 |147-0| 247-07 | 230-50 } 210-00 094 — 

19§1- 1-13 | 104-0 | 49-0 | 51-6 | 161-2] 112-15 III-51 92-94 119 _ 
r-14 | — 92-8 | 38-1 | 51-8 | 155-5) 177°15 169-15 146-46 112 — 
213 | — 91-5 | 39°3 | 55°6 | 154°2] 194-51 191-98 | 165-60 101 — 
2-14 | — 80-5 | 27°5 | §7°0 | 147-O| 216-47 | 252-73 | 259-10 109, — 
2-20 | — 12-2 | 49-5 | 61-8 0-6; 247-01 | 257-07 | 233-84 O75 — 
3-16 | — 78:0 | 21-2 | 60-3 | 143-3] 147-85 122-40 149-40 125 _- 
12-2 | 129-7] 77'S | 52°5 [177°2| 75°50 64-58 73°40 094; — 
12-3 —115-6 | 65-0 |,51-4 | 169:8| 162-58 130-22 134-58 142 — 
127 — 63°7 | 17°4 [ 51+3 131-8| 244-84 247-24 | 208-10 109 — 

1952- 1:4 | — 82-6 | 35-4] 50-5 | 151-0] 324-06 | 354-76 | 291-26 113 | +9°-1 
I-10 | — 316-6 | 39-2 | 56-0 0-2] 188-40 | 201-50 | 185-60 o51| —18-8 
reir | — 5-1] 52-8] 57-0 | 3:3] 241-54 | 272-34 | 248-70 | 073] —$0-8 
5-10 | + 15:4] 75:0 | 59°6 | 3:0] 49-00 50°75 46-71 048 | —43-2 
5-28 | —123-4 | 67°5 | $7°5 eee: 40-68 46-88 | 41-15 093; — 7°3 
6-9 | + 23-2 | 80-2} 57-0; 0-8; 39-96 | 40-59 | 37°94 040) —23-4 
10:3 | + 6-3] 57:5 | 54:0] 6-3] 45-35 48-19 45°34 | 042] +50-1 
10-4 | + 19:2] 70-0 | 53-0 | 10-0) 45-04 49:25 + 46-59 047 | +50-0 
10:27 | — 7o-1 | 16-8 | 58-2 136-3] 108-59 116-62 110-75 | o84] -+ 7-2 

1953: I-1g | —137-0 | 83-8 | 55-0 168-1 | 62-27 35°47 58-09 069] +10°5 
3-27 | — 28-9 | 28-0 | 55-7 | 12-0 222-80 242-00 224-80 053} —11°38 
3°30 | + 7:2 | 64-2 | 59-2 4-5 | 125-48 130-30 121-70 040| —72°7 
3-31 | + 15-5 | 75-3 | 60-0 | 3-3] 73-10 | 76-04 | 71-98 | 034) —45-7 
A-19 | —128-0 | 79:0 | S1-2 166-3 53°51 62-06 51-72 114{ + 6-2 
5:27 | — 107 | 52-0 | 59-7 | 7°7] 159-92 | 166-29 | 160-79 | 025] +19-9 
9-18 | — 60-8 | 10-3. 63-5 | 74-0! 178-00 195 +34 167-50 090] + 2-6 
9:21 | — 17-6 | 42-0 | 60-2 | 1-8] 146-50 | 153-16 140-66 049} + 0-9 
9-23 | + 12-5 | 66-7 | 56-3 8-4] 161-16 | 174-17 } 164-83 0471 +54:9 
9-24 | - 25-6 | 78-0 | 54-7 | I1-3] 61-00 68. “83 65°75 070} +54:0 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


~=_ 


sanitized Copy Approved for Release 2010/05/13 : 


Jlata 
mohamo 


1951+ 5°16 
1952: 


1953° 


—“— 
COMI Hun Gs 9 WD O O'\1O LO SO 10 S10 NO ns os 
> 


1951- 5:16 
1952: 


OO OOOO NN 
to 
~J 


10-3 


+ 
“J 
CUA AR PERRO ORD PEUAM HATO 


t 
CFL 
Do 


| | 

cn OO 

~ Ne) 
WMBYOOKNWNHBUAMN NNW OAT 


Ha6arogaTeApHBIH Marepuaa 


36. II1aockoropbe (x [OB or Kp. Ppakactopa) 
dgQ060 (3h. QrogobAmMhob Lodbhrgm-sMAerbogmmgmam) 
Pr—23°-0, A=+31°°0 











97°34. 





99 
i & | 6) | a | b c | p | y 
. | 
mee < ° ° 
32°5 | 44-0 | 105-5 | 152°57 | 167-51 | 172-23 | 0-072 — 
62:6 | 28-8 | 133-0] 220-62 | 241-96 | 200-95 107 | +10%4 
64:6 | 43-4 | 24:0] 56-38 61-60 56°81 068| — 8-4 
64:2 | 29-0 | 21-5] 51-45 55°54 49+ 30 070] +19-0 
77°1 | 27-8 | 26-0) 38-87 | 43-09 | 36-75 | 094] 416-8 
47°7 | 43:2 |125-0} 79-56 | 89-22 | 74-55 | 106] + 0-6 
37°0 | 4'°7 | 114-0] 98-33 | 108-83 | 93-50 | o91| + 7°5 
27°7 | 39°5 | 1cO-0} 84-71 | 92-07 | 83:44 | 062] +16-5 
23-0 | 37:2 | 74-0] 108-64 | 118-06 | 107-09 o61; +18-4 
48-0 | 29:5 | 10-2] 96-64 | 103-72 98-02 043| +44-2 
42-0 | 38-0 | 123-3] Iu0-25 107-36 | 97-80 056| +15-0 
24°5 | 40:0 | 48-5) 245-80 | 265-00 | 244-20 | 053] —16°4 
44°8 | 43-9 | 9:0} 171-34.| 175-42 | 166-50 | 030] —76-1 
54°2 | 45-0 | 16-5] 160-40 | 168-44 | 168-80 034| — 6-8 
44-0 | 44-8} 6-2] 137-93 | 142-46 | 135+42 | 030] —54+3 
38-0 | 45-0 }107-2| 74-71 | 87-96 | 78-67 | 098] — 7-8 
| 77:1 | 33°1 | 22-5! 103-66 | 107-75 106 - 92 029 | +54°5 
83-4 | 29-3 | 28-3] 112-00 | 112-42 | 103-42 054| — 2-2 
26-5 | 37:2 | 28-0] 133-83 | 139-84 | 135-33 025 | +21-°8 
55°5 | 30°4 | 13-3] 152-83 | 161-83 | 155-00 | 035] +41-3 
66-9 | 29-3 | 21-8] 82-67 86-50 82-66 030] +26-9 
77°0 | 28-7 | 29-4/ 133-67 | 144-83 | 130-00 | 065] +13-6 
37. Waockoropre (kK 1O3 oT Kp. Ppakacropa) 
dpgobo (3. QhogobAmmobl bsdbh.-gobo3mgmom) 
= 2395, A= +34°-0 | 
| Al & | 0 | a | b | c | p | y 
Oo. ° re) | 
30°5 | 46-8 | 103-3] 132-07 | 143-98 | 156°33 Jo-097]| — 
$9°1 | 31:2 | 134+3| 243-25 | 262-54 | 222-64 095| + 9°%.1 
67-0 | 46-0 | 28-0| 44-86 49°34 45°51 060 | — 7-2 
67-0 | 31-7 | 19:0] 47-92 52-36 46-99 068 | +26-4 
79:0 | 30-4 | 25°5] 31-96 | 35-00 | 29:84 | 092} +14-4 
45°3 | 46-0 |124-2; 75-89 87-62 74°29 106| + 7-2 
35°O | 44-1 [113-2] 96-22 | 103-67 89-72 084| + 2-6 
27-4 | 42-1 | 96-6] 80-40 | 88-74 77°15 084] +12-4 
23-0 | 39-9 | 68-3; 100-48 | 114-30 99-64 077| +10-6 - 
39°38 | 33-7 | 1-6) 57-59 | 61-85 57°96 | 046) +52-4 
50-5 |} 32-0 9°4| 85-30 89-19 87-12 025] +52-8 
40-0 | 40-7 | 122-3] 93-25 | I01-20 87-50 084} + 9-8 
25:2 | 42°3 | 44:0] 244-20 | 262-60 | 244-40 048 | —14-3 
47+3.| 46°5 8-5} 160-20 | 166-76 | 158-40 032| —65-5 
1568 | 47-4 | 15-6) 160-30 | 165-30 | 159-70 } 623! —4go-7 
(46:6 | 47-2 6-0] 143-21 | 1§1-08 | 143-79 | 035! =42-1 
(36-0.| 47-4 | 105-7} 75-58 |. 85-25 |. 80-92 ‘| 070, + 0-5 
*80-0,| 35:7 | 21-2} 79:33 |. 7B. 59}. 71-83 062| — 2-8 
28-7 | 40-0 | 25-0] 131-00, | 142-00 |! 132-00 O52! +17-2 
58+3.|-33°2 |. 12-2 142-58 | 154-34 |:143:S0 [| 0521 436-6 
69°3°| 31-9 | 19-6] 72-83 | 76-34 |* 70-33 | 047 | +14-7 
79:7 | 31-3 | 27-2} 92 87-00" 065 | + 6-0 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A04710052 








0001-1 


CIA-RDP80T00246A047100520001-1 


ne eps ote carpet vat ee. ere ered ' “ Se inde seals, ane, ~ ie 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


100 Taapa werTpeptTan 


IV. Caetante ay zu—bomgmo bboaggdo 


38. Benen ayue# Boxpyr Kp. Kensepa 
Lbaggd0b agomagoio gh. yosmamol oéra,g0m0g 


p= +8°-0, 4=36°-0 






































Hare | a i g Q a b | c | p | 7 
omomhamo | — 
tee a he SN 
‘e) re) j , re) 
1953: 8-1 + 87-8 47°2 43°7 | 153-8! 217°42 [| 231-21 189°75 a Bs oe 
3 +113°5 | 72-0 | 44°3 1100-0, 103°25 113-92 aten : a ie 
8-24 | + 3:2 | 33:0 35°38 | 3°54 91°58 97°20 QI-] oh tee 
8.26 | + 16-4} 21-0 | 38-0] 5-4) 116-92 | 122-42 | 14°34 40 : 9:4 
8-28 | + 57-2 | 17°3 | 43°7 | 139°3 10§°67 | 112°25 96+ 42 Oo . ae 
8-29 | + 69-6 | 28-8 | 43-8 | 149-7] 207-66 | 226-58 19066 | 099 : 77 
8-30 | + 83-6} 41-5 | 45-1 | 153-0] IST-91 170-26 | 137-66 rs a2 
8-31 | + 96-8 | §4:0 | 45-0 | 158-0 17309 os a ve aoe 
g-20 | = 33-7 | 65°3 | 32°7 | 12°31 120°50 ‘ See 
: — 20:8 . 8] 11-2| 150°84 | 159-16 152°83 3 
ee + 11°8 28-0 eee 2:0| 225-17 | 244-17 | 229-33 049 cae 
9:24 | + 25-6 | 17-0 ; 42-0 | 13°5] 170°50 178-42 | 173°67 025 47:2 
9:25 | + 39°3.| 9°6 | 437 | 61-4) 140-84 | 147-33 | 142° 12 5 es 
9-27 | + 53-9 | 14:2 | 45-0 [124-3] 123-16 | 134-50 | 125-67 ba ee 
9-30 | + 91-5 | 48-5 | 45°0 | 159-0] 114-16 | 147-00 | 115°33 14 7 
9°30 | + 91-5 | 48-5 | 45°90 | 159-0 120-16 | 147-16 | 120-17 | 139] — 0-6 
10-1 +103-0 | 60-5 | 44-0 } 164-0] 122-34 | 150-00 122-75 139 7 5°5 
10°2 4114:8 | 72-8 | 42-9 | 168-1| 76-00 97°83 82-67 Ist 5 
| 82-00 | 166- osx] +16-7 
10:24 | + 20-9 | 22-0 , 43:0 6-6| 174:00 {| 162 75 | 
10-24 + 32°5 | 13°4 44:0 28-4) 160-40 } 169-00 | 155-92 oa] 411-2 
10-25 | + 46-0] 9:5  44°7 | 92°5| 125-00 141-83 | 125-34 | 085) T1I-9 
| : | 
39. Benen aye BOKpyr Kp. Konepuuka 
Lboggdol agahagoin yh. gasgMbojob ofagmng 
@=+i11°-5, A=—22°-0 _ 
cael | a i g o) | a b | ¢ | p | y 
aohamn 
7 : : ‘ | . 65- 0-100) > 5-3 
- 8- 87-8 | 65:5 2-5 |140-8| 183-92 197°34 165-92 | + 5°: 
sae . ae 85-8 ao 148-8] 29:96 32°84 25°84 137 Bete 
8-24 | + 3-2 | 21-4 | 25-0] 3-0] 93-64 | 102-19 | gt-4s | 069) 109°? 
8.26 | + 16-4 | 13-5 | 27-0] 30-0] 124-29 | 13550 | 130°75 049 +5 | 
8-28 | + 57-2 | 32°2 | 32-7 [127°4] 112-00 118:67 | 103-50 a + 9°9 
B.ag | + 69-6 | 43-7 | 32-7 [134-6] 217-75 | 239-67 | 398-92 | O83) F377 
8-30 | + 83-6 | 55-6 | 33-7 [141-2] 139-76 | 156-85 | 129 : oe 
8-31 | + 96-8 | 68-0 | 33-6 | 146 : ae pry pe Bes = eo 
I aioe . . 17. 29° 4: 72° -O4 
he — ae ee aia 27-0] 208-50 | 214-16 199-66 040} + v3 
g:21 | — 20-8 | 41-0 | 23-8 | 24-5} 178-50 186-17 | 180-17 | 025 nie | 
9:23 | + 11-8 17°8 | 29-2 g:0| 271-16 | 289-00 279-67 037 +56:°5 
9:24 | + 25-6 | 12-8 | 31-0 85-0] 209°34 | 235-17 217°84 ‘e) 2 +442 
9-26 | + 40-5 | 18-0 | 32-7 | 104-2 154:°16 169-00 | 157°67 05 +33°8 
9°30 | + 91-5 | 62-8 | 33-0 149-0} = 95°50 116-00 ¥§°33 ee: = am 
9:30 | + g1-5 | 62-8 | 33-0 149-0} 95°00 | ITS*50 94°50 a ene 
10-1 +103:0 | 74°7 | 31-6 153:8| 74:58 88-50 72°1 13 si a 
10:2 | +114-8 | 86-8 | 30-0 | 158-3} 34°84 44-33 37°17 147 ee 
10-24 | + 20-9 | 14-2 | 31-8 | 33-2] 198-17 | 205-58 193-34 35 ae 
10-24 | + 32-5 | 13-5 | 32°6 | 79°3{ 167-85 | 180-36 | 104-94 | O55) ae 
10-24 | + 32-5 | 13-5 | 32°6 | 79-3] 170-02 | 178-66 162-16 o77 + 6: 
10:25 | + 46-0 | 21-0 } 33-0 re 135°33 | 142-34 | 127-34 | 064) —~ 4°7 
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 1953° 9°34 
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wh Nb hw 


\O LO (0 0 10 10 10.60 00 60 60 00 00 0 Oo 
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HaGarogaTeapumit MaTepuan - 
| 40. Benen ayve poxpyr Kp. Tu xo (kK wry OT WeHTpa Kparepa) 
yboggdab azomagoin gh, Gadmb ohagemag (shodghab QpbGHab bodbmgyn0m) 
o# |  go=—46°<0, Am =—12°-0 | | 
| a | | 8 eo} a |e | ¢ |p |: 
Oo. | | ° . | aes 
12-7 44:8 41:4 18-0} 263°50 | 285-66 | 271-50 0-047 +58:0 
25°6 | 45°7 | 41-8 | 35-5] 239-63 | 256-00 |-246-08 _ 038) +47-0 
39°3 | 48-7 | 42-3 | 55-6] 179°34 | 193-00 | 181-50 | 046] +31-7 
53°9 | 54°2 | 43°4 | 72°5] 145-50 |. 157-67 | 142-83 | O61) + 15-1 
go:8 | 76-2 | 46-8 [104-4] 77-83 | 90-92 |. 77°00 | 110] 30-5 
03:0 | 85-0 | 48-0 | 112-6, 58-25 66°44 58-92 | O81] — 8 
20°9 | 45-0 | 42-7 | 40-0] 226-84 | 239-00 | 225-66 .| 037] -+-28-6 
32°5§ | 46°5 | 43-7 | 46-3] 193-85 | 207-18 | 190-85 | Ost} +16-1 
46-0 | 50-5 | 45:0 | 62-9] 149°34 | 166-85 | 146-69 | 082) + 7-9 
41. Jlyt xp. Tuxo (k IOB orf xp. Byanuanpaza) 
gO. Hosea Lbago (gM. dymmoxmeadh yo8bM.-a@dmbogergaroe) 
P=24°-0, 4=23°-0. | 
| a | i g 6 a b | y | p | y 
fe) on ° ° ae | , © 
11-2 | 37:3 | 34°8 | 19°O| 346-75. | 156%84 | 155-12 |0-040] +40-1 
4:4] 29°5 | 34°24; F-O} 124°33 |. 136-00 | 129-92 | 052] —29-7 
9°7 | 26-5 | 31-4] 17-0] §3°75 | 54:66 | §3+38 | 013} 420-1 
63°41 45:9 | 29-6 1116-6] 96-16. | 104-75 | ©86-92 I 11-5 
34:6 | 54:8 | 32-8 | 39-0] 139-50 | 147-91 | 135-42 | 053] — 3°5 
47°2 | 32°2 | 30-0 | 104-0} 207-34 | 213-42 | 195-46 052] +10-0 
61-0} 41-5 | 30-3 | 118-8] 151-92. |. 162°34 | 137°33 096} +11-3 
87-8 | 62-2 | 31-8 | 139-0] 117-67 | 130-66 | 102-59 139} + 6:5 
13-5 | 85-0 | 33-3 | 150-0] 29-66°| 34-16 28-00 | 120] + 4-2 
3:2 | 29-6 | 28-6) 7-5{ 88-21 | 95-91 | 83-40 | 056} +75-4 
16-4 | 24:0 | 29-3] 36°5| 98-66 | 106-12-| 100-34 | 044] +44-7 
§7°2 | 36-2 | 32-0 | 116-5} 62-92 | 65-25 | $7-17 | 078) + 5-0 
69-6 | 46-0 | 32-1 | 127°8| 150-7 162-83 | 133°52 114] + 3-9 
83:6 | 56:8 | 34:0 |137°0| 103-7 119-12 96-68 125} + 6-9 
96-8 | 68-0 | 34-8 1142-6} 103-84 | 124-00 95°33 158] + 0-7 
59°9 | 76-3 | 29-0 | St-0| 36°25 | 39°67 | 33° 094} + 1-2 
33°7 | 55-0 | 27-7 | 3-8) 136-34 | 141-50 | 130-67 | 046) + 3-2 
20°8'| 45-9 | 27-7 | 20-0] 146-66 | 154-66 | 147-67 037] +21-9 
11-8 | 26-2 | 29-5 | 23-2} 208-66 | 225-00 | ‘214-83 044] +53°3 
23:9 | 22-9 | 30-6 | 52-0| 161-16 | 174-67 | 164-50 048 | +43-9 
39°3 | 26-3 | 32-3] 87°7| 123-00 | 129-16 | 120-00 043] +-18-1 
§3°9 | 32°O | 33-@ | 111-6] 100-84 | 110-67 | 97:50 077| +12°9 — 
90-8 | 62-6 | 36-5 [137-0] 76-17 | 95°50 | 75:50 | ‘159| —29-8 
03:0 | 74:0 | 36-9 [140-5] 60-75 75°84 60-92 152] — $°7 
14°8 | 85-3 | 37-2 |139°8} 41-50 §r-00 |. 43°17 129] — 5-4 
20-9 | 23:5 | 32-0 | 43-0 145° 33 154° 34 145-66 | 040] 431-8 
32°5 | 22-5 | 33-4 | 69-3] 125-66 | 134-84 | 123-00 056} +14°8 
46-0 | 27-0 | 35-0 | 97:3] 85-17 | 91-84 | 81-50 | 070) + 1-2 


10-25 
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OBCY;KAEHYE NMOJYYEHHOrTO MATEPHAJIA 
(ZakaiueHua) 


PaccMOTpeHHe NOJIAPH3alMOHHBIX KPHBbIX (CM. MIpHJIOKeHHe), MOCTPOeH- . 
UbIx m0 Ta6lHuUe 17.1], oxoHYaTeNbHO, 6e€3 BCHKHX COMHeEHHH, JOKa3bIBaeT, 
UTO CBeT ,OTPpaxKeHHbIi OT pa3vIH4HBIX OG/acTeli JIYHHOM NMOBepxHOCTH, 3a- 
MeTHO IOJIAPH30BaH. Peub MOXKET HTTH JIMUIb O TOM, YTO OCTAeTCA BBIAC- 
HHTb—-KaK H3MeHAeTCA CTeMeHb TOAPH3allMH JIyHHOrO CBeTa B 3aBHCHMO- 
CTH OT yrvia (ba3bl JIyHbl, a TakKxKe—oOT ylvia NafeHus, OTPaKeHHA H a3H- 
MyTa (cm. § 13) comHeuHbIxX syueH. KpomMe Toro, Oo/IblIOH HHTepec npel- 
CTaBJIAeT BbIABJICHHe JIYHHbIX M@CTHOCTeH C OCOOeHHO BbICOKOH HIM OCO- 
OeHHO HH3KOH CNOCO6OHOCTbIO HOJIAPH30BaTb CBeT H TIOMbITKa ComocTaBle- 
HHA MOpdoslorwyeckHx H PH3HYeCKHX XapaKTePHCTHK OPM AYHHOFO Pevlb- 
ea Cc aHHbIMH MOJAPH3all\MOHHbIX Ha6 io eHuH. 7 


OcHOBHbIe BBIBOAb, NOJYIeHHbIe B pe3yibTaTe OOCy2KJeHHA HaKOTI- 
JIGHHOrO MaTepHasa, COCTOAT B CeNYIOIIeM. 

IlontBepKiaeTca OTMeYeHHbIA MpexKHHMH HUCCeOBaTeJIAMH (117, 
118, 119, 120, 124, 125, 131] daxr 3aBucumMocTH cTeneHH NOMApHsallHH 
yHHOrO cBeTa oT yruia dba3spt JlyHp. Iipuyem, mourn sce HaOmtoWeHHble 
HaMH OObeCKTHI WalOT MAKCHMAJIbHO-NOMAPH3OBaHHbIN CBeT OKOJIO MOMeH- 
TOB KBalparTyp. 


M3 na6mionenupix oObeKToB uncom 41 (cm. Ta6a. 18.1) gia 16 se- 
tae (NoNe 6, 8, 9, 10, 13, 14, 17, 18, 20, 21, 23, 25, 28, 29, 30, 40) mak- 
CHMyMbI CTeneHH MOMAPH3alMH OYeHb XOPOIUO COOTBeETCTBYIOT MOMeHTaM 
‘KBagpatypp (yro1 da3spr +90° utn —90°). 20 meranet (NoNe 1, 2, 3, 4, 
5, 11, 15, 16, 19, 22, 24, 26, 31, 32. 33, 34, 35, 38, 39, 41) noKas3biBator 
CMeIeHHe M@KCHMYMOB TIOJIAPH3allHH OTHOCHTe@JIbHO MOMeHTOB KBai—paTy- 
PbI Ha HeECKOVIbKO rpafycoB B TY HIM Apyryto cTopouy yraa da3pr. UToO Ka- 
caeTCH OCTAaJIbHbIX 5 neTateH (NeNe 7, 12, 27, 36, 37), To OTHOCHTeIbHO 
HX HHYero ONPeAeIeHHOrO HeJIb3A CKAa3aTb, MOCKOJIbKy He HMeIOTCA HaGVJIlO- 
Je@HHA HH B NMepBon, HH B MocweqHeH ueTBepTtax. BnbpouemM, H Ha KPABbIX 
NOAPH3aWHH cBeTa 3THX MeTaseH 3aMeyaeTCA BO3PaCcTaHHe CTeMeHH MO.1A- 
PH3auHH Cc MpHOmMKeHHeM K KBaspaType. | 

Cxa3aHHoe 34ecb xOpolmo wocTpupyetca Ta6uueH 18.], B 3-m cTo.- 
6ue KOTOpOi faHa MAKCHMaJIbHaA cTeneHb nomapu3annH Pmaz. a B 5-M 
croi6ue-—BetHunHa A®, pbipaxkeHHad B rpagycax yruia asp JlyHpi—cme- 
WleHHe MOMeHTa M@KCHMaJIbHOH CTeMeHH MOJIAPH3allMH CBeTa MaHHOro OO>b- 
€KTa, OTHOCHTeIbHO MOMeHTa KBadpatyppl. BerwunHa Pmaz 4 A®CHATHI Cc 
KPHBbIX H3MeCHCHHH CTeMeHH MOMAPH3aUHH B 3ABHCMMOCTH OT yruia (a3bl 
(cM. IpwomxeHne). TIpn stom, 3Hax (+) mpw A® o3HauaeT, YTO MAKCHMYM 
CMelleH MO HanpaBJeHHIO BO3pacTaHHuA, a 3HaK (—)—NO HanpasvleHHto 

- YMeHbIUeHHA yruia da3pl JlyHbl, c MpHHATHeEM BO BHHMaHHe 3HaKa 3TOTO 
yraa. 

O6pailaer Ha ce6a BHHMaHHe CleMyIollun addextT: Bce eTaiu, HMe- 
OWE MOMORKUTebHbIE A, pacnoOKeHbl B BOCTOUHOH (HIM, HaGwrolae- 
Moli BO BpeMA MocmenHel YeTBepTH) YacTH, a c OTPUUATeTHHbIMH A% —B 3a- 
nanHol (uu Ha6mozaeMoH BO BpeMaA TepBol yeTBepTH) YaCTH JIyHHOrO 
mucka (cm. oto | wu 2), KpoMe J1Mlib OfHOro OObexTa (26. Tocuazonnn), 
KOTOPHIM JexKUT B 3alanHonH yactH JlyHbl, HO XapakTepH3yeTCA MOO*KU- 
TCJIbHBIM, XOTA OUCH MaJIBIM 3HadeHHeM (+4°) BenMunHE Aa. 

Vinaye rosops, 43 yNOMAHYTHIX OObEKTOB AVIA TeX, KOTOPbIe eKAaT B 
3ananHon uactn JIyHbl, MaKCHMyM MNOJIAPW3alWA MocTHraeTca ellie MO Ha- 
CTYIMWIe€HHA MOMeHTA KBawpaTypbt (MmepBoH ueTBepTH), a DIA sleKaulux B 
BOCTOUHOHM YacTH—Tlocle HaCTYNJIeHH# MOMeHTa KBapaTypbl (mocjeqner 
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O6cym xeune : | 103 


Ta6auna 18-1 gbhogwo 





D 











Homep “ HasBanue OOLeEKTA B MMJLAX 
mdbaggQob Gadgho go bsbgemFro@gds DD Pras Prin Aa P 
damgd3q 
| | 3 a_| os j sé 
1, 3aaup Panyrn : 
ee yomeb yaiy ~ — 0-200 0-037 + 7° |} 0-062 
2. Move Kpusacos (uextp) 
gerodolgdob beg (GQ5AMn) _— 0-188 0-033 —I10 0-058 
3. Mope Kpusucos (10mHaA 4aCTh) : 
ghradobgdol begs (b2d6. bofogno) — 0-177 | 0-042 — 6 — 
4. Mope Hextapa (neHTp) | —— 
Bg ddahob bego (96h) _ 0-176 0-036 -20 | — 
§- Mope Hektapa (102KH. 4aC1b) | 
BgddohHob tego (bodb. bfomo) — 0-159 1 0-046 —8 | — 
~ 6 Mope Iuozopoana 7. 
Boymgoaghpdal tego — 0-200 0-026 9) — 
7. ABTOAMK 
MAMmmnagso 25 0-150 0:035 = = 
8. AuLGatTenulk 
omdoapb0 80 0-140 0-036 ve) — 
9. Aapcbouc , 
omagmbbo 65 0-136 | 0-036 ) —_ 
10. ApsaxeJb © ie 
otrbpbgeno 60 0-132 0-041 te) — 
11. Apuctrapx ' 
ohhabdahJjo . 27 0-160 0-728 + 7 | 0-150 
12. _ HCTHII . 
sfoabanmo 53 0-148 0:036 - = 
13. ApucTroresb 
| shhobamaAgmo 52 | 0-125 0-036 oO — 
14. Apxumer 
of Jodge@o 50 0-161 0-030 Oo | 0-070 
15. Taccenau 
golgbo 75 0-135 0-030 +10 = 
16. Tepoaor — 
Sghmagada 23 O-14t | oO-0o42} +2 | — 
17; Punnapx 
sndohgo 84 0-140 0-039 oO = 
18. Ppumaapau (cesepa. 4acth) | 
Biroboee@o (Afro. Bo Famo) 105 0-134 0:036 O = 
19. hots (1O%KH. ¥acTh) 
O80 (Lodbh. boFamo) 105 0-136 0-022 +10 0-060 
30. Eeaone 
N3emJblo 4! 0-130 0-036 fe) ~ 
21. Katapuna 
g2AoMabs $3 0-112 0:035 oO = 
‘22. Keanep 
spsegtoo . ) 21 0-139 0-042 + 6 —_ 
23. Kupuan | 
gohomy 56 0-140 0-048 ) — 
24. Koneprak , 
§msgmGojo. 54 0-160} 0-030} +45 | 0-116 
25. Haatrox : . 
ImoAmbo ¢o 0-130 0-043 O _ 
26. Nocuzonui , | 
saboombyo 62 0-122 0-039 + 4 _ 
27. Npoka 
Smmsmp : 17 0-082 0-034 — — 
28. [lronomeit ; 
5 SAeameadg : 92 0-143 0+039 oO 107 
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104 O6cymaecHHe 
a 2 ee ee a ie ee: 
29. Puwapom | | | | 
fohommo . 80 0-122 0-038 0° | — 
30. Teodus | ae | 
HVNAgamM) | — 685 O-117 0-030 G a 
31. Tuxo 
ho3In 56 0-110 0-035 +10 0-173 
32. Ppakactop 
Bhogobaao | 75 0°120 0-037 — 8 — 
33. LUukkapa (ces. yactp) 
Bogomhren (Af. bof.) 126 0-124 0-040 +13 0-104 
24. » (10%. 4acTD) 
» (lodbh, BoFogna) 126 O-1I5 0-040 + 4 0-098 
35. Kopauavepsi 
grMpomaniydo _ 0-120 0-042 —I19 _ 
36. [laockoroppe IOB ot Ppaxkacropa 
dyg260 QhogobAafonb: Lodb.-smdeb. — 0-108 0-029 — _— 
37. Laockoroppe « IOS or. Ppakactopa . | | | 
bgg069 QhogobaaMmol bodb,- pobogm. — 0-102 0:034i — ~ 
28. Benen ayvet Bokpyr Kenepa 
Lbaggdab agomagobo gy3emghal ofa3. _— 0-146 0+037 + 9 = 
39. Benen ayuei Boxpyr Konepuuca 
~ Lbaagdob agohagnbo ymdghboyol ofas. —_ 0-146 0-037 +26 = 
40. Benen ayseh soxpyr Tuxo | | 
L6o39d0b agohagnbo Aosmb ofragmng — 0-108! 0-04! Oo — 
41. Jlyy Tuxo (« JOB or: p. Byanmaapaa) | 
Aosmb Longo (gh. ONmosm. b3db,-oM4.) _ 0-156 0-038 + 6 - 


weTBepTH), T. €. 34MeUCHHOe ABJICHHe HOCHT CHMMeTPH4YHbIM XapakTep OT- 
HOCHTe@JIbHO MOMEHTa MOJIHOJIYHHA. 
| OG6beKTHI C HYJICBDIMH 3Ha¥eHHAMH Aa pa36pocaHbI NO BCeH MoBepx- 
HocTH JIyHbI, HO, B OCHOBHOM, OHH CocpefOTOYeHbI B OGVlacTH HyJIeBoro 
MepHHaHa JIyHHOTO ZucKa (oT +25° no —10° cenenorpadbuyeckux goror), 
re, Mp 3TOM, HeT HH ONHOH eTaslH Cc TaKOH BemHYHHOHA, KoTOpaN Oblia | 
Obi OTJIHUHA OT HYleBoro 3HaUeHHA. | 
Pa31HUuHbIe, 10 MOpWosorMyecKHM H @H3H4eCKHM CBOHCTBAaM, JIYHHbIe 
OGbeKTHI MOJAPH3YIOT CBeT mo-pa3HoMy. MmeuHo, Oovbliie Bcero NoJIApH- 
30BaH CBeT, OTPaxXeHHEIM OT JIYHHbIX MOpeH, a MeHbIIe BCerO—OTpaKeHHbIi 
OT MaTepHKOB H ropHHIx O6acTeH. [Ho KpaTepoB HM CBeTIbIe AYYH 3aHHMaNWT © 
mpoMexyTouHoe mooKeHHe. IIpwyeM, B CpeqHeM, CTemeHb NOMApPH3allHH 


CBeTIbIX Jy4eli HeMHOTO MpesplliiaeT CTeMeHb MOJIAPH3auHH KpaTepos, Tak, 
HanpuMep, cpeMHWii MaKCHMYM CTeMeHH NOJAPH3aNHH MOPeH HM 3aJIHBOS, 


Ge3 MCKNO“CHHA WHCTPyMeHTaJIbHOH OLIMOKH (napa3xnTHOH NOAAPH3ALHH) , 
pascH 18.3%, Kpateporp—13.2%, MaTepHKOB H CBETVIBIX o6nacTreHhH—11.0%, 
a cBeTbIxX syyeH—13.9%. 

Ha pucynkax 8, 9, 10, 11 w 12, c uerbio HamocTpauMM BpIlleckasaH- 
HOrO, TIPHBeeHb! KPHBble H3MeHEHHA CTeMeHK NOAPH3alHH B 3aBHCHMOCTH 
OT yrla (a3bl Dvit HECKOJIbKHX, Pa3sJIMYHbIX M0 (bu3H4eCKUM H MOpo.t0- 
rugecKHM CBolicTBaM, coceqHux o6sacteH JIyHbl. 

Boooule, cpaBHeHHe M@KCMMAJIbHBIX CTeleHeH MOMAPH3allHH Paas He- 
KOTOPLIX JIYHHbIX OObeKTOB C UX oTpaxkaTebHok cnoco6HocTblo HH dak- 
TOpoM spKkocTH e (6-4 cTom6eL 7a6. 18.1), B3aTbIM H3 paOoTHI - B. Map- 
Kopa [75] (Ha6stogenve 10.1X. 1946 r., mpu yrae da3bl a= +6.°5), moKa- 
3bIBaeT, UTO, B OCHOBHOM, NMOATBepKMaeTCA 3aMeyeHHaA elle JIino [131] 
o6patHas, xoTa rpyGat—He coBceM CTporad, 3aBHCHMOCTb BeAMYHHbI CTE- 


MeHH NOJAPH3aUHH OT abOex0.. 
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S1o o6cTOATeILCTBO yKa3bIBaeT Ha TO, YTO JYHHbIe OObEKTH OTH4a~ 
1OTCA pyr OT Apyra He TOIbKO MO XapakTepy pesbetpa, HO H NO CocTaBy 
‘pelllecTBa H TeomormueckoH crTpyktype. IIpH 9TOM, MOCKOAbKy pa3M4HBIi 
XapakTep OTPaKeHHoro cBeTa NOJKeH ObITb OOYCOB.IeH pasJIHYHOH cTeries 
HbIO pasMpoOMeHHOCTH ,BelllecTBa JyHHOH MospepxHoctu (a HMeHHO, KpHcTaJI- 
‘JIMYECKHe, 3epKao06pasHbie BelllecTBa, KaK NOKa3bIBaloT JabopaTOpHEle 
UCCAeAOBAHHA, .aloT Oonbuiui sddekT noapwsanau, sem —pasypobveH- 
HbIe) H, C ApyroH croponbi—yémM MovloxKe o6pazoBaHHe, TEM MeHee pas- 
POOMeCHHbIM OHO JOVI2KHO ObITb, Mbl MO2KEM KOHCTATHPOBATb, YTO JIYHHbIC 
Mopx Ooslee MO3qHero MpoOuCcXomKMeHHA, FEM Apyrue oOO6pa3so0BaHHA. 

Bo BpeMA NOJIHOMYHUA CBeT, OTpa2%KeHHbIM OT BCeX HaOJIOeCHHBIX 06b- 
€KTOB, He3aBHCHMO OT HX MOpdOJOrMyeCcKUX WH MM3HUeCKHX CBOHCTB HM M0- 
JIOMKCHHA Ha JIYHHOM MOBePXHOCTH, MOKa3bIBaeT MMHAMAJIbHY!O NOVIAPH3Aa- 
“ymro (cM. BeTHUHHE! Pain B TAGH. 18.1, crom6. 4). B cpenHem aim 41 o6n- 
exta JIYHbI MHHHM@JIbHad CTeMeHb NOMAPH3allMH NosyaaeTcA B pasmepe 
3.6%. CpaBHenve 3TOM BeIMUHHEI C BeEAMYMHOM, xapaKTepH3ylolleH mMossA- 
pH3yiollyio cnoco6uocTs pedmexropa (4%), Kak 6y—TO yka3biBaeT Ha 
peasIbHOCTh 3aMeveHHOH JIvo, Tak Ha3bIBaeMOH, OTPHUaTebHOM MOJIApH- 
sauuH (cm. § 6). | - , 

TlocnemHee 3aKl0ueHHe HaxXOJHTCA B COrmacHH C JaHHbIMH H3yueHHA 
- TOIOMKEHHA MVIOCKOCTH NOMAPH3allHH. CBeTa, OTPaKeHHOTO OT JIYHHbIX e- 

 ganet. JleficrnuTesbHO, PaCCMOTPeHHe KPHBHIX WY3MeCHEHHA NOMOKeHHA I110- 
_-@KOCTH NOIApH3aNHA JyHHOTO CBeTa, B 3aBHCHMOCTH OT yruia da3bl (cM. 
-_ Wpwomwkenue), MokasbiBaeT, YTO DIA, BCexX OObEKTOB, MPH OOJIbIUHX yruax 
(basbl, 9TA MAOCKOCTS KOVIeOMeETCH OKONO SKBATOPa MHTCHCHBHOCTH B Mipe- 
nenax +20° a BOnH3H NOMHOAVHUT HaGwlOMaeTCA ee CHJIbHBIM MOBOPOT 
(cm. § 9). - 

B noum3y 3aKIOURHHA O PeAaJIbHOCTH OTPHIaTeJIbHOK NOMAPH3allHH To- 
-BOpuT TaxxKe paccmoTpeHHe Ta6umubl 18.11. -B sTo# TaOmmue AaioTca, Cc 
llebIO CpaBHeHHa MexKAy co6ow pesyrptatos Jiao [131] Hw Halwmx, Makcu- 
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MaJIbHbI€ HM MMHHM@JIbHbI€ CTeMeHH NOIAPH3alluH Tpex, HaGJORCHHbIX 
OOOHMH aBTOpaMH, OObeKToB JlyHpr. IIpuyem, MHHUMadbHEIe CreneHH nos: 
pusaiun Oepytca co 3HakoM (—) B O60HXx clyuanx. 


Ta6suna 18.11 gb4ogo 











ON Na. | ee ae 
Ha2panue oOnextTa Jixxanna- Jiwxvanna- < g . g A 
JIno WUBIN JIuo WBA 2 230 
e2dagJQob @obatgmgdo mom mogos- | mom Mogoo- 3 3 28 
Bgnga ‘dg0ma o af A, ios 
, a 
I. Mope Kpusncos (107%. dacth)} 0-147 0-177 | 0-012 | —0-042 —0:030 |} +0-030 
sOodabgdob dogo (Lasbmgno] 
boFamo) 
2. Mope Hentapa (10%. vacth)| 0-121 O-159 | — —0:046 | —0-038 _ 
BgJdamob ego (Lodbmam0 
boFagno) . 
3. Haatou—3moamb0o — 0-130 | —O-012 | —0-043 = +9:031 


Kak BHJHO, pa3HocTH crenerHelt NOJIAPH3aWHH M10 M@KCHMYMaM H 110 
MMHHMYM4@M OTJIMYaIOTCH 3HaKaMH, HO B CpeqHeM OHH HaxOuaTca 6H3KO 
Apy? K Apyry no adcomoTHo BemHunHe. MmMeHHo 9TO O6CTOATeIBCTRO Ka- 
*XETCH HaM JOBOHOM B ITIOJIb3y PpeaJIbHOCTH OTPHUaTeIbHOH NOAATPH3AaLHH. 

OnHako, HecMOoTpa Ha BbIWMeCKa3aHHoe, BOMpoc 06 OTpHILaTeNbHOL 
NOJAPH3aUHH, KaK yoKe roBopHioch B § 9, MBI He CUHTAaeM OKOHWATeJIBHO 
PeleHHbIM. 

IIpupiekaeT K ceGe BHHMaHHe BecbMa cBoeoOpa3sHblH XapakTep (popMbI 
-KPHBBIX H3MCHCHHA CTeMeHH MOMAPH3aUHH B 3aBHCHMOCTH OT YPI0B da3bi 
HM nmaweHumt (cm. ctp. 129—148) naa pasnnuHerx o6beKTOB JlyHpr. Tax, Ha- 
TpHMep, Wa KpaTepop Apxumega, Konepnuka u Zpyrux, KPHBbI€ HMEIOT 
OCTPbId MHHHMYM OKOJIO MOMCHTA NOMHOJYHHA, a WIA KpaTepos Kupwazia, 
IIromoMea u Ip., MHHUYMyM KPHBBIX OWeHb PaCTAHYT. 

KpuBble H3MeHeHHA cTeneHH NOJAPH3aUHH B 3aBHCHMOCTH OT a3HMy- 
TAIbHOTO yrula (CM. CTD. 149—157) B OCHOBHOM YK@a3bIBalOT Ha yBeIHYeHHe 
CTeNeHH MOJAPH3aWHH C BO3PaCcTaHHeM YNOMAHYTOFO yruia, HO noLpo6HOe 
PaccMOTpeHHe BoMpoca H 3yech O6HapyxKuBaer Ppa3JIH4HA 3THX KPHBbIX WIA 
Pa3JIHUHBIX OO6MacTed. 

OTMeYeHHbIe OCOOeCHHOCTH OTAGIbHEIX OODbEKTOB JYHHOH MoOBepxHOcTH, 
BEPOATHO, OOYCJIOBMEHbI HX HHTMBUAyabHbIMH QH3HYeCKHMH CBOHCTBAMH. 

C elblo o6HapyxKeHHA 3aBHCHMOCTH MaKCHMaJIbHOH uw MHHMMaJbHOlt 
CTeneHeH MOAAPH3allHH JIYHHbIX OObEKTOB OT HX Pa3MePoOB, BO BTOPOM CTO.I- 
One Ta6Hup 18.1 npuBexeHbI BbIPAKeHHble B MHIAX* WHaMeTpBI - JIYHHBIX 
KpaTepoB, B3aTbIe H3 padoTHt Tynaxpa [167]. Tlocrpoenynie no spenwanHa 


Prin, Pmaz % D xpuspie npescrapienpt Ha puc. 13. . 26 
Kak BHZHO 43 paccmoTpeHHa puc. 13, BemHunHa MHHUMAaJIbHOM cTe- 
TIEHH HOJAPH3aWHH He H3MeHHeTCA C H3MeHEHHEM pa3Mepa KparTepos. [lo- 
CTpoeHHad %Ke 10 BeHuHHaM Pas UX D xpupaa noKa3biBaeT, YTO XOTA Mex- 
AY HAMH HeT APKO BbIPAaKeHHOH 3aBHCHMOCTH, BCe Ke HaGMOMAeTCA HeKO- 
Topoe YMeHbIeHHe BeJIHUMHbI MAKCHMAJIbHOH CTeNeHH MOJAPH3ailHH C yBe- 
JIHYCHHEM pa3Mepa KpaTepos. 


" B caasw c TeM, ITO OKa3aJ0Ch TPYANHIM YCTAHOBMT KaKOM WMeHHO Museit NOAL30- 
BaIcH WMTMpyeMAlH ABTOP, MBI PeUIWM COXpaHHTh XapaKTepMCTHKM AWAMETPOB B MBAAX. 
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Mocnequnii bakt, NOCKONDKy aHa1M3 NOJIAPH3AUHH OTPaxKeHHOTO CBeTa 
eAaeT BO3MOXKHEIM CYHHTb 06 OTHOCHTGIbHOM BO3pacTe OTPakKalolyHx 
-nopepxuoctel, HaxOMHTCA. B cormlacHH Cc. Tak Ha3nBaeMbIM mopdouornue- 
CKHM 3aKOHOM COOTHOMMeCHHA JHHUL AYHHBIX KpaTepoB «MeHDbIlle-MOJIOKe- 
HH2Ke>, YCTAHOBICHHHM JlesH xu [ton3é ((19], erp. 152—153) u ykasbipa- 
IOWMMM Ha SHAOreHHoe. (BY/JKaHOreHHoe). NPOHCXOKAeHHE JIYHHOTO pesbetpa- 
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B csere nO eHHELX HaMH pesybTaToB HCCJIeqOBaHHA Tlomapu3anu- 
OHHBIX CBOHCTB JIYHHBIX JeTasleH, OCHOBaHHOrO Ha GO/IbNIHX PALAX DICKTPO- 
PoTOMeTPHUeCKHX H3MepeHHH, pHcyeTcA albHehiee HampaBNeHHe pa6or 
B 3TOH O6nacTH. TnaBHBIMH YepTaMH NocweqHero MOJKHEI SABHTbCA: 

a) Tlepenecenue nomapH3alHOHHHXx Ha6mozeHnh c peduexTtopa Ha 
pedpakTop, c Webio ocBo6o0xKAeHHA OT BPeAHOrO BIHAHHA Tapa3sHTHOit 
NOAPH3alHH, BLISKIBAeEMOH OTpaxKeHHeM CBeTa OT NMOBepXHOCTeH 3epKa.T 
peduextopa. O HaMepeHHH MpakTHyecKoro OCyIecTBIeHHs Takoro eer 
‘MpHATHA B AG6acTyMaHckow o6ceppaTopHH, MBI yxXe ropopyHu B § 9 

6) Ucnonp3opannve 21a HaOmoneHHa cosmaHHOrTO B NnoclelqHee Bpemat 
MOJIONBIM coBeTcKHM yueHpm B. HW. Mioxxiops [168] auddepenunanpyoro — 
CAMONUMyilero BJIeKTpo*oTOMeTpa, B KOTOPOM, KpOMe PAA APyrux npen- 
MYIIeCTB aig CYIMECTBYIOINHMH = S7IeKTPO*OTOMeTpaMH,  OCYLILECTBIeHa 
nnen npod. A. B. Mapxosa [75] trax HasbiBaeMOro «OKyspa HaBOAKH?. 
TipuMenenne TaKOro | OKyJIApa MacT BOSMOXKHOCTh CJIeIHTb BO BPeMA MpPoO- 

-Mepa 38 TOUHOCTbIO HaBOAKH Ha HYKHYIO JetTatb JIyHEI, ITO CyULeCTBeHHO 
COKpaTHT BpeMA HAaBOAKH HW MOBHICHT TOUHOCTD HaOmOeHHA”. — 

B) IIpHMeHeHHe B COBPeMeHHBIX YCIOBHAX MIA. NOMAPH3aAUHOHHOrO KHC- 

ceqOBaHHA NoBpepxHoctwH JlyHbI BHOBb BBbIZBHTaeMoro H pa3BHBaeMOro - 





: Saenrpocporouerp cucTeMEt B. VU. Mroxwops n AGactymamcKoh oSceppaTopun B 
macrosmiee BpeMa y>xe YCTaHOBIeH. 
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tO. H. JIunckam [169, 170] Merona H. A. Ymosa [171, 172, 173]. Dror me- 
TO OCHOBaH Ha OOHapy2KeHHOM camuM H. A. Ymospbim aBaeHuH—tTak Ha3bl- 
Baemoro «3d@ekta YMosBa», ellie pa3 HCCeqOBaHHOM H OObACHCHHOM B 
i950 r. A. C. Tonoper [174]. 

Merox YMmosa o6slaqaeT OObIIOH UYBCTBHTeCIbHOCTBIO HM MO3BOUIAeT 
NOIYYHTb XAPaKTePHCTHKY H3MeHeHHA NOMAPH3alHU WHdpy3Ho oTpaxKenHo- 
ro cBeTa MO CieKTpy. 

r) ITpou3BogxcTBo IWHpOKO 3aYMaHHbIX NOMAPH3aNHOHHBIX HaGsone- 
HAM CBeTa, OTPaxXeHHOrO OT MOBePXHOCTeH 3eMHbIX BeIILeCTB, C ILeIbIO Onpe- 
JeJIeCHHA MPHPOMbl JYHHOH MOBepXHOCTH, HMOCpeqCTBOM cpaBHeHHA TaKHX 
HaOsOJeHHH C aHaJIOTHUHbIMH HaOsloqeHuamu Jetaseit Jlynpr. pu gro, 
KOHeEYHO, ClexyeT IPHHHMATb BO BHHMaHHe KPHTHMYeCKHe 3aMeuaHHA, CHe- 
saHHple IO. H. JIunckum [44] ornocutesbHo NPOBeHeHHBIX paHblle pasmu4- 
HbIMH aBTOPaMH OTOMKTeECTBICHHH COCTaBa JIYHHOHM MOBepXHOCTH C 3€MHBIMH 
-o6pa3uaMu. 

3necb Ke Hao NOOaBHTb, ITO DJIA Nerporpaduyeckoro ucc1exoBaHHUA 
JIYVHHOH MOBePXHOCTH cCjefyeT OCYIIeECTBHTb COBMeECTHOe MpHMeHeHHe o- 
TOMETPHYECKHX, KOJIOPHMeTPHYeCKHX H MOIAPHMeTpH4ecKHxX HaGoseHu4A, 
mo WpuMepy, ocyttecrBneHHomy B. B. Ulapouossm [175] u ornocamemyca 
K OTMCYCHHBIM 3/eCb TepBbIM DJBYM BHAaM HaOwmoneHnit. 

B 3aKkji0¥veHHe CUHTAIO CBOHM MPHATHBIM DOVIFOM BbIpa3sHTb Piy6oKy10 
OaroLapHOCTh 3a PYKOBOACTBO JOKTOPy MH3HKO-MaTeMaTHYeCKHX HayK, 
mpodeccopy A. B. MapxKosy, BecbMa WeHHble COBeETbI KOTOPOrTO 3HaYHTeJIbHO 
cnocoOcTBoBaH ycnexy padorTH. 


Rees, 1955 ¢. oa. f Gs gee sip ot im oi 
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114 dagzohob bg~@od30hob Fohdmbofdbms Immrohobogoymo mgobgdgdob godmygerggo 
IN39MHNL BOLOIHNL FORIMGSIIEMS SMTSOHNSBICNILD MN38NbISIdNb 
SOIDMdBWIBS IMTIDIOSANBMAMNIAIGHILN 804%Md38Ud0Nb JINbIV3BNO) 


8 ROBVNSBBNN 
(© 9 D9 4 9g) 


Bhmdo Bj~agds Bybogeroh, mobo mogobo wo wobsgbobogob, 

Agbogo~Vo aoodmijzgowyeroo Bbob LobAgdob Loaymgdob, yoMdinc — dogo- 
throb, AglPogmol 3hmdergdob dboWgbgm~rmds ymbdmamboyhra Logambgdob oJjo- 
mero od Goggdobomgab. Aoggngoymos Godmbomgo ygqq@oby atom dbodgbg- 
gemgobo Bhmdgdobs, domdemgdai3 Bghéreymgdyymo oym ggmeyjood@gmo Mubo 
[1, 2, 3, 4, 5, 6, TZ], @o agérgagg, Lod3moro (8, 9, 10, 131, 12, 13, 14, 15] 
B_(36aghgdo0b dogh 3mobgGadymobgmdob wohado. grodmeygdymos Imeyqdqym 
Bhrmdodo Oobsj@mo osmi3zo6o: Imgohrob byeodohol EA Go~mgdob Im~omobojzoob 
BLFegewo grgOHor|rGedGmgwo Ooggomggdgoob bogyogge'tg. omboddy- 
moo, fod dagoHob bgmodsomhol Bydowanbhge~ bogmogmgdome aobbobmgmhobamgol 
godmyjbgde wo bAbmgoaboynho dgnmogdo~@ob gha-ghoo yggmoeby vjajfaem 
Imbymbpdeyymo wo dHoUgbgmmagoboo = smmohodbajoy~o dgnme@o, Mmdgmo73 
mobol bam Cmmy Log amie bdomom godmoygbgdo dmgohab goboygho bq- 
Byd0b godmboygmggoe- 

Bodhamdoal 3odrgqm~ mag8o gobbo~ymos Iogohhob bawodsohob godmyagmg- 
gob Sérmdemqdgdo ~o Jgmmogdo. Immobowons bLoyombol dmymg obAmMmoo wo 
oMfghom~os dngomob Sgrposomhob howrogg_ob mogabodyhrpdobo. Bod~@gg, gob- 
bom@amoo Ingomobl tham~oggob Imagmemmaagh mogobodyhrgdoms obobbogmow 
Bq Jdbawra dohhamoe@n sosmmpbgd0. omboDbywman, rend ygqmoby yRhm obmmboo 
Lodohromgboob coo, odoend, aoghrqwmgoyyera(jzoo dadGgmmhaAywo wo gx qmyobyyho 
So3magbgd0, Hmdegdday3 aodmoFgogh odgodoewoy; dodw@obowrg ahrdgwo 3Immpio- 
go. Imgeeg~@ AImygobowos o. 3. bodogmgob [19] mammhae Imgohobl MHymoggob 
Lbgopmobbgoagoho gmindgdol Fomdmamdob Bgbobgd. wodmemb, gobbowmam@oo 
Bmgohob Sg ~@o30hob godmboggrgg0@ godmyjbgdywo Logo~oubgo dgame@gdo jo 
Imygobowos dohrome~@o Bawgaqd0 Iagohhol EAdow@gdob ofgggm~mal mbotoobhm- 
dob, L3giAhobo wo {Mame Doboboomgdergdob Dobobyd, 

dgm&rg mog0 dJadmgbo~os dagotrob Laboomol Immohobo(jool Lasombeb 
aobbamgobomdo. Imygobowos bmanghma Ghmdo mho aohgdImbl blLobmgohbg 
odigagmomoa co gohroosApbowo Loboom~ob Immohobojoob agmhoo~web. Imijzg- 
dy@os gohham dodmba~gs dagohol bowodohowob ofrgygmomo. Laboom~ob 3m- 
mohobojoob godmyagm@aggabo~odo dadmgbowo Bhmdgdobo, MHmdigrgdo(3 Bgleuyemg- 
Sema oym oc~habogwo J3gerggahrgdab dogh. yohdmeo, gobbowy@~os ofoamb 
FI17], bogob [118], o. o. dgAtrwdgghzob [24], Mmbob [119], mobeghgmob 
(420, 121, 122], 6. 3. dofmodoggob [124], womb [131], 9. a. ggbgbymgobe wo 

om, 3h goodghob [134], o. 6. Toshyob [43, 44], enmgoee [339] @o eae 
Ihendgdo, 

ombodiyeoo, md Stes woghmgagre dngmo dobowo damgdymoo 
gobsomuntra ob gQmaAmamagonmo dgame@gdom wa, odogmd, dob goohboo cwodo- 
@o Lobybag od dobo~@rabosb Bymotrgdom, Hobo 8m(399073 Baq¥de~roo yohm 
Layymumgom wo baba gmamgmaiAoye dgameob. (gb dobome . vhro(oode3da- 
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gmRompdgmos oatrgorngy Iangohabl baeodohol Se bgdob gobbotmamobloangol débo 
godmygbgdolb mgoemrbodhroboo3, topgo6o(y 930 dohomoemse Bgo(305b Lobsowol 
Immohoboijoob dbmeome Lodaomm BbaBgbgemmadydb, ° domgoyeel dagohob b9- 
Podohoab IjohghaGbmgobo Eo Eo~o gohoob Ijmbg otrggdab gobmdgom. goh- 
Go odobo, odbydmmo ~woggohagdqd0 gobofompdserae ofomobsdho~o dagomob 
Qobgdob Dobgegam. gb LoBmogepgdol of: adagge oogmb gpbob  symbyby godm- 
JOMHIQEQdOM Immohodboiyoob bomobbob: (grmoggdob BLA Iewy~wpdo,. &mnd- 
9903 Lojohime wa@odeFob Jobpdob obgmogq Ihy~gdo0b Aglooompdmow. . 

ootrabegmo wosgahagdgd0b Boymoe obocy wyb@o hoamgommb, G8 ~wod 3R30%- 
agemgdo of admgm@byb Bagohol by~eodohty Do(yVBejem oo ofp sgmam Lhogndv 
Bertrab obadqdob yambsh, HmIgwobl gagmpbog Ingohab Loboomob ImepohnBo(300b 
bohrobbty amjomgdmoo wbwo aJgb Jomgdqmo Bby~mggrmdodo. Logohms op tga 
39 omoabodimb, trod ofogomoty Yadoibg9g090 ofhye Loydomhaba obrlgdaqmo dm. 
BaQgegd0 Cogohrabl Lhgowobbgo mdagdAgda~@eb shpsgmamo Loboomol 3Imero- 
hobagjoob Lodihayol mhogbAs ool Bgbobgd. “oFob -g09e wmgdwg gowonFhp- 
CoE ANg_~_d. Lozombe Bagohob Lobsograb..gahan Fr~oqdnmro aoomors 
Immohobdojoob Bbobgd. 

Agbedg mog90 oMPghawns GFohodwgdotrg ' Legg Bomb slid pap pabolis lee 
yabgrigero osomroGyho wo Woygohggdob |rdeigargIHogero Igomeo. Coygoe- 
gnremo dobowrol (oog fremgagde Fohhdepdeo odabowndbob bahmgoboywye mduigh- 
g2AMMos¥o, yohraoeo (;bmdo~ sohg_QQq~@ bLodsmore Logombagmogm g@giaoagnam- 
BAM, Headgmay ymblAMyotgdymoo 9. d. Bogmbergols. wo 3. 9. yxywo- 

| gengbygob [146, 147] dag% wo Wopgdmmoo 6. 9. Sobeadohamgol dogh oagdyer 
330 Bogradg dob Mggrgjammdg. odo99 org 30 Imygobowos hagrgiadmmolo 
(0 godmynbydummo eaveragny Samome mGoNe: mgovgesae gedmggrragel 
Sgwaggee. 

(ojgohgqdaboorgob Jdmgnepoaw obi oon g6hob— A eanenaemeal eee 
mohobydgwo mbohroobmdobl godmagegged, od Bobbom, hm godmdgmogbgdujmo- 
yr dagohrab woygoh39d9d90 qoyme Yodo yqro LobAgdoaymo GOEmdd~myds, 
godmFgquqwo Agaergdamhob Lo&iyggd0b aogmgbom, mhggbo, md obLAM8g5h0 
oimmohrobgdb -Imbgdhag Lobomm@m|b 4°/,-am. goygngduymmoo » (3@o Iogohol mdo- 
1A9%ob Smmohoboijoum (09430 390900 Hgcwgbymsob DoImmohrarbydgmo m30- 
lLgdob go3mgbom BqAobowo Gemdom~gdob | ZodeMogbgob Bguecmorwmsal (o0- 
bLowagboo. 

Seepsntene: fred bbgopobbge Gq dorb 393990, Jngshab gobob gajnbgb 
WoImyo~gdqergdom, ggergdadmmhob Lofryggd0 ImJdgwgdg6 Lbgo@obbgoboatoe 
dagohab bLaboowol Smmahabe300b botrobbol Lowopgty (oo Smmrohabe(3o0b 
Lodhayob I@gdohgmdodyg. oy 332 0 HoHyyHgdob dobermderoco | Smmrotrodac3zoob 
bodrobbo yaggrragol ~o~pAde obbAMmxydgbAob Sohabodyywo smm@ohadbo3o0b 
gogmegbam, bLoghg dogofrgmdabob, soho4om, beigitnt oego~o ofgh dob 9q9- 
QGomgoob. gh gotradmgd. Bqbodmgdgmoe doxorompdmnu S0Mgaw es omy ie 
dogh IpboDbyc mohhymgoma Immohobsjoob: ggg, Ab9. ~ 

(29530H39d0bLH 300 goImygb_dqmo Inhrodotjodmnmo - Immsdmowob g9dm- 
83079390, dobo Ling®hymd asdzgohgommdobs wo Bodmerotrobydgero mpgobadob 
goblobmgMab dobbom (ab. 3bhowo 10. I wo dhiqngdo” "3. @8°4), oggobobga, 
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nd blpbgdyemrn Immohmowol godmynbgdo obo~@roboammo@, odobomdbol geg- 
IAoagmaAmdgamom Smgrohabojogmo oygohgandqdobob, weavers? aodot- 
mergog woo. 

Bgmoby mogo Byocjoghb waygohggdom dobomohb. Pobo8eqdoer9 d&mcodo 
godeaypbgdqero dobowol wogMrmggdo Forrdmgdmo odobomdbob obammgortognh 
MbAhZ2»AMhO0T0 Lodo Frrob gobdogrembodo, 17. X. 1950 Frrocoob 25. X. 1953 
GFrrsoy. Iagoerol bgeodathbg Ime@rehodsjoob gobofo~gdobl BpbobGegr~o@ co- 
§90%gge begimmo 45 mbog4abq, dog hod Lodmemn od" Jogqgdobomgo0b BoMr- 
Ramya ojbo 41 mdopdao, Hmdmgdoyy GmAoe@ oy Sggho—@ Mobodho@ ofroob 
gabaGogrgoyebo Bogohob wobyml bower bofo~ ty. dobFmhoggdo, dagomob 
i013 Byodergdo Indo mdogJAgdob woboygohrggd@mo~w, Bbeyeynmo oym woygo%- 
gjrabemgol godmygbgdyymo dgmmpoob boboomom, (3 odode deamdomgmol, 
fed gmmgeaijoywo Ignmo@o bodmomgdab of odmggo ghorotmywom 
agbgb wosgohrgndvyymo ghimby Anho wgdowo. gb gohgdmpdo., Hmamhy (36md0- 
Mos, FohImowaghl QmaAmgmgdAoyeo Ignmeob Lomombye bose od obhom, 
fad dobmdmogo 0390 gnd0m0 dobo~mob dobompdoe Lojohim bonds ~o~o whHmobl 
Gobomygo. 

Bogohob . by@odothmol arbmdomo ofsgqdo moboforgeaee oym mob 
RIIBO! 1. Beggdo wo yyrggeo> 

II; s>Haoo Qeygghgdo; 
IIL. doghoggdo wo Bmoambroobo o~gomgdo; 
IV. bomggo bboggdo. 


11.1 GbhowBa Imyqdymos Ingothal bgwmodohaob yanmo woygohgqQdy~ro 
magdadob Mogomo Bmagho, LobgmFmogdoba wo Lomgimahogogmo ymmt- 
wabodgd0 (p— aobg@o; A— gédy~wo). gohrms odobo, gb mdagiagdo omboTby- 
goo BhmdoVo Imygobow dagohol Lanhomgdty (ob. gmam 1 qo 2). 

Iogomob LoggoMagdy~@o CgAom~pdal yammhwobsAgdob goog0g9d0 Fotr- 
dmyd~@o bygobmbob [161] Myygdob dobge@gom. wahomgdob dhhagmabmdob 
gambhenboagdo jdabgqgo Lbgo ogAmhgdob cagh oetrg godmggmpyw@o wgho- 
ggdab joamoobsagob, oi LoBommgdob adeegge Imizqdyera ImmohrodbojzoNmo 

| woygahgqdobo Boom pdy@ oJbgh Hmamhy oho~emaomh, obg ohgygmob mbo- 
hoobedobl, ggmobo wo Cagomob b9~odohobLomgZo0b Codoboboompdgwoa Lbgo mg0- 
Lydqd0b godmbo3gergg0@ Gohhdemgdye (0430%g99d9dm0b. 

03 Bhomdodo Imygobo~a smmohotojan@mo Woggomg_gQbg00 Forrdmgd wo 
Imgemob ygqero QoedboGo, Imygdy~ dImdgbAdo bow ygqmo Inhho ne cone- 
mgddg, Gmijo gu Bgbodergdgmro oym. doavrod (3bo~@oo, md wodobe~emdob ob 
Lbgo frond Botgbol aodm, ghoo modob gobdogm~mmdodo ymggm~mgab of byt- 
bogdmms yygmre BgHhggwo egdewol woygowggdde. 

Sabeal dwragh Immomobgdqe~r Labommgbab dmgomab Loboogol Bgeggob 
M9306 acjog~gdal dabbom, Jysgho@ oym WoQywo Gobo, H&mdw@oal dobgeogoo0(3 
dagohob mdogdagdob ooggomgqdgd0 ymggmagol af ygeme@o wo Imoghwmgdmmo 
obA>hmimdoyw@o Sobeob wCodmaghgdol Tgleoga wo wWoffygdob Fob, Ygbodocoboe, 
obdAmberd wymo Sobwool wofygdebs wo wodmogMydob ImdgbAgdob Bedenagee 
bogdmmo L3gjoomyhno Gohomgdol | [162] dobyeogom. 
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seteasees Sagoo Lppodadacueb: enka _ Smerohobo- ‘4 
Goel bohabbabe wo Immohhabajaal badd dyol Begbomymdol gobbobobegmegam i, 
BeImypbgdgmra Inampe. Immitroboyjoab boholbo go Aodohemernds abo dmgtr- 

Seo Oyo. gg. Bbobymaeb [135] dogé godenygabnewa Qeaibsyeegdog (12.2) 
@o (12.3), Lowoc; p ohob Smmohoboijoob bohablbe, w— yrymby dargatiol bo- 
Bomm@abs @o smmotmogal Img~ohabo(jook Lod Maygndl Bmhob, bmem bo- 
wermggde 2, b wo c Fohdmowsnin Loboow@ol woygatandyee obdgblogmdgdb 
AnboIodabao Immohme~al lan Ippdohgmdobo, Hmdgegdar; Hhadebgmobogob 
© gabbbgogm@gdos6 Smbo one Lodhayn8o Immohmoaeal 66°-b9 ImdhySgdao. 
—— Seamohaoijoah bomrobbob godmboogegmoe, 6o(39Rr9@ QrmByqabe (12.2), 
2g 0dmyg ogden oym Qmerdejems (12,4), Headgwoar; JomPogo@ Joomgdo (12.2)-coob. 
Qrmaagevo (12.4) gogamgdom qghm Embphbgdymos ofsamImdgamiow . deydom- 
Sobol, go~wtry (12.2), gohe@o o8ebo, Qgebrdyers (12.4) LoBmompdob odeeggo 
Smeohabocjoob boholibal P-L ambodgdGoe By Bomdob IhmeglBo Bywggbowo 


aJbyb Gbhomo A=12 eee Lo@eppty WCodmya~ondwerpdom, bac3 


Abo Bgbgrmmaboe ofjampdb gocmagrwoboagal Lojohm @hmb, hoegoboy dongo- 
drab. bbgapolbgs mdog4dgdb a, b wo c bagowggdab Lbgomobbgo dbadgbpmmdy- 
 Roboegab, bEnho@ oJgo yhabooto A (gomganace. edanOr™) Qo, doBobowo- 
9p, ghobooho p. 
dagohrol FohAmbo4dbpdab Beadegmadaeuyemo - Sa euabnae woygohgg- 
Sobol, Im~ohmo~ob: gadmynbydoo, Legow@sgoo a, b eo ¢ Fothhdmowanbyb eEoo- 
 G@hHog8ab Bagh Borgotol wobsymby odmygqgnawo gohyganiro gohaob boyodyjo- 
ppb 3Immotrmogob boda, grrondsbgmabsga6 60°-2m gobbbgoggdqmo, dogdohgm- 
Soboogol. 8og%09, Hode_bo@o7; gorrgoimsgaHob obhob. go@ebho sohModom 
Som3mhjoym@os woboygahgandgmo mdag gaol LogoByoBobe, boghydoa Bgbodern- 
SHeroo gQehdnerndGo.(12.4) wo (12.3) Bo(3gqro@ a, b po ¢ Bggndjebmm domo y- 
Lododoba go~obh_d0 wo Speen erar ee Smmomoboijoob botrabbo pP @> 3%- 
oby wo. 
° Bmygobowns gobob a, ~wo3gdob 7, “ahagagceol geo otodydob 6 yyobg- 
joo godmboogengma (j8mdo~o gehdnmgdo (13.b), (13.2), (13.3) mo (13.4) 
Lomoboem Bobsboo (ob. Gob. 7), bo@oy @ @> A ofmab Bogohob mdagidob 
_Lgmegimghrogonmo go6ge@o wo ghrdg@o, ge cer. Ar—egmodofol Lamgbmatro- 
§— Qoxyga gabg@o wo ahdnwo, ge G Ae Bbob—lLowgbmahogogwo gobg~@o wo 
dno. 
: Oi, Soreceansel: Agaeacongo eo Woden Dogndol Fobo. Iogohol mdo- 
DIHQd0L Imemohrodooob gobmdgo Fohhdmgdoo gergiHoagmamdgdhrorob ofg- - 
Bqeeo yanwmoty yan Izohg bmeob, gahgn Fmogdymo wIngohab*, woogmo- 
adab godmygbgdom. 08 woaghrogdob @oodgdghal bobmdhago bmdo grmergdo 
0.3 89, 013 Hager ambal IlBAodobomgob — 41"/ 8d, Gggbodo99d0 (309 obo- 
330 O9N0ME BImymao~ wWdobb CosdgHhom 12.3. Ingohob towosohby ~woo- 
gQhogdel dogh sdnyggnom~a gohimab obama yrmbyho bmdo, wg~@odefo~@ob 
Boagohgdog LoBmom~mm dobdowobol, cogol dbHr0g, Aggbedodndo dagomhol Bobyeb 


GaHMoegeo Sofogeol “ue (200994 hra07 weobereagior 23 a 


_ Sanitized ean) Approved for Release 2010/05/13 : CIA- RDP80T00246A047100520001- 1 


EE A ARS NT Tri I 2 HR = = Pola ced PRD AS AE Ae A UDC nnn ale ON on 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047 100520001-1 


118 dngoho0b Sg~@r80¢0b PomhdmboJdbos Imemromrobojonjmo mgobgdgdob godmygerggo | 


dogohob Loboomol IgbobybApdmoeo, goes od odg0om0 Tydmbgngqdobo, 
Amo gh on jomgdggra of oym (Gogo~omsm, AgmdoboAmmhmeb ob~mb dymgo 
mdogdIAgdob woggomygdobob), godmoyqgbygdmeo B99 Ghomyho gQo~Amo, &mdq- 
mraz obabAgdoo Lobom@p7b woobmmgdom 35-yg% obvy 3".86-0m goMbygero- 
309 bLowo~w|9o9o. 

goficos odobo, woboygomgqdgm~o mdog dob bLogodjodob sees: aododwo- 
grgdmoab avdmbabgmamBa gegi®mmeogbo obmdgdmeoo grgI@omgmamdg Amol: 
Lbgo@obbgo dathdbmdnommdabol, 273 doomGgme@o gomgobmdgAmob wodnbagon 
Lbgocobb3o Ladmoghom. 

oMPfghomos woygahgq00b Fotrdmpdob Fobo wo dmygobo~oo coo jg0MAq00L 
RoFghob L4ndo (0d. 95. 64). woggotrggdob hofghobo wo sohaqmowmo wodydo- 
g900L bodyBol Lohggbgdqro~@ AImygobo~oo Imgomob Gohsob ogdos@p bob wo- 
§30M3g% 8---9, IX. 1952 Ee modom (ob. 23. 65). 

adobomgobl, md Sompdymo ymmowoym Ingothob mdogdgdo~@ob ofy- 
ggmomo Lobomm@olb Immomobo3oob bomobbobo jo Ime@mohobosjo0b Lodmyob 
mbhogbGoj00b gobbobmghobomgob om jomgdgmwo ghon nu&ymo* wmo3gohando, 
Lodmo~meo aobohrygdmoo woobmmgtom 10 — 12 Gujmo. 

dogohol bLoboomol smmohobs3zoab bohrobbobs @o Immohobogoob lo- 
SHAyob degdomgmodob godmageob Lobybdob Ugbogobydmoe@ godmygobow~a aym 
QormhIqnmpdo (15. 7) wo (15.18), Lowa my ohob smmohobogoob bomobtob 
pb gobbobmghob bLodjom~m ygo@hoauymo Gemdomyde; Me — gxyjobg w-U. 
x6LdMghov LoBqo~m s30>EhoAywo GYOmIdam~mgds, aodmboAymwo amocromligddo; 
Maz (Abc) — Boflodo~raho Low~ow) wojgohMg9dq4~ obAgblbogmoomeo a, b wo ¢ 
Lodyomm yg0@MoAywo (3comdompdqdo~wob M74, Me (Od Me 

(15.7) @a (15,18) Qmbhdqmgdab dobg@g0m gabbobmgmywo, 30 godm- 
MAModg wog~ydbgdqmo (ob. Gohowo 15.1), Im~ohobogoob bomobbol Lodmo- 
OM BaEEhMoAy@~ GOmPomgdomo Lodyo~m Lopowg Bgo~agbb + 0.005, bmerm 
Smmohobojoob Lo mAyol degdohgmdob gymbob bodwyomm S320EMAHAO YOM- 
dogmgdomo Lodqjomm bLowowg — +1.°7. 

0490% R900 Soh mdgdab gomdymdghgdob co, doGobawody, bLobybaob go- 
boob boa BynFym godmygbgdymo obuAmadgbAob Emaoghods gomoymdgls- 
dod, Mmamin3, dogo~omoe, Im@ommowol dmdmHdqdo0b Gobel bLéerwmymagzod, 
Hpa3rgjAmmob dowolb wobyyh309d wo meGwigOmoe! gopob 3of@modothha do- 
mob gowmozgmgdod Agbow domo. 

Imgohab = modogqagdoocwob smaanows Lobomgmoabl Immotrobojoob9 (job: 
bobooamobl dmmohotajoob aogmabol godmbotygqg0(@ fhodompdy~@os dagomob 
g0c@ob dobwmdge@o cob gmbob Loyodsodob Lag 30090 gobmdaqdo eee 
ob bod dIegdohramdo9o (ob. Gbhowoa 16.1). &mamm; hobb, Gob gmbob bb- 
Ao bojsG10'89, Imgo0hob bLojoDoDgboob Bqwootrgdom, dowm'bg Ayjomhg gogergbol- 
obo bu (WoygoM3qd0b LobybAob gohag|d90) dagomob Lobommob smmotroto- 
Qoob bothrouboblo Go 3mmohoboij00b LodhAyol dogdomgmodal cho dghgwmmdgdty. 

Bgmoby Mogob mermGoa Amygobom~os woygohgqd0b By~gagdo: GhMomgdd. 
(oo dom dobg~gam oagdmmo 164 dhywo (dhy~g9d0 dmoyndo WodoAgdob bobom 
93-129—165).17. I Gbhoe@Go dmygdqg@oo Loo 148 modobo (dumm~om wmmol 
dobjg0M Woygohgqd0b bLodyo~m ImdgbApQrobomgob godmmgmoag~o Bgbododobo. 
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gobo syjmbggd0m), Amigreos gobdogermdsdo poatrmgndamroo Am3gdC ‘Bhm- 
dodo Bybeycro ~wo avdeyggmggobomgol godmygbgdaqro Woygohggdy~ra dobo~o. 

dagomob 41 modogiatg byw Ajnboye~gdmmos 1371 sobmdgo Loyogbo 

Lagapggdobo a, b @o ¢, rmdgwoo LoBejorgd00r0(3 beogdmoo o€ mdon4@Q00- 
coh shgygmowo Laboomol Immo bojzo0b ‘bohhobbols wo Smmohobojoob 
Lodihdyol Iegdohgmbob Bodega mmo. “ bs 

smmohrobsjoob bohrobbabs go 3Immohodo:300b Lodmmyob deojdoMgmdob 
gobbotmgmob Lodmemme Bjeogagdo yggcre po sgnhgqdwyenn moogidobomgob, doo 
Sahimdoma Bmehgdol (ob. Gbhowo ALL) Apgbododoboe, AmizQdmere o 1-coob 
41-de@9 Hogbggdom ombodbym (jbhomgdto (93: 75—101), drmdemgdo(3 aagmao- 
obgdenmmbo ohooh gio wow Gohowdo 17. II. 08 Gbhomgd9o, ga%r@o (0 330%- 
ggdob mofromobo dmna3qdo: godob a, wo(3j@ab i, omasgmol ¢ coo obodyAob 6 
srjmbggdo; Coo ygoMgqdymro Loboomol ab AgblLogmdgde a, bec, BgbLododobbo 3m- 
grafrmoool Begdehrgmdabo 0°, 60° co 120°; 3Immrohabogoob bomobbo p, go- 
Amogmwogwn (12.4) gqmbdygoab dodg@3g7 we grymby Y, Byweagbomo Ingohob 
CAhompdo~wob ofrgagmomo Lobommol Immohobsjoob LodhHAyobo wo ob 96- 
Lagmdob gago mel Immob. | 

—¥ gyjmbob Zodeamgme GohImgdoo gmbymrgAyroe dm(3gdywo Yqembaqg0- 
Lomgal gedmygobowo (12.8) gomdgeol LoByompdom, Lowa w ofob (12.3) 
Qamiy~obl dabgegom godmargmomo gvynbp, bmmm t—gatrgn. Faegdqmro oo- 
doboAmmob Imbacjoyhro goby, ob gyymby, Gomdgmboy Bogohal trjgdob Up- 
Boghropdgmo LFmmho bobo Bgo~@ggbb Ingomob GpbHHdg godogo~ Cwobhowm- 
dob Firgborsb. . | 

Yomdob wobob&yeb Immoghyouyjmoo DovoAjgdo, Loewe jobmdgob Baog- 
ando GFohhdmeggbamos amogogge Qmwrdodo, 164 Shxy@ab boboo. joodme, of 
Een3gdyjqros Im~@ohrobaijzoob bohrdhbob p oo Immohrodajoab Lod mAyob Beoqdo- 
&rygmodob (gwynb ¥) Ggmomgdob dé (ogd0, gobob, (0/39 d0b ~o ofgygc@ol sa- 
mbypdb9 DoImjo~wgoryjemgdoo. — : 

B&mdob wolygboo boGomBo gobbom~aymoo domgdmmo dobom~o. 

17.11 Gbhowob dnbgeo30m oagdycwo Smmohabosjonmo Ihayogdob (ob. @o- 
doAygdo) go2bbogego Lodmmmme, yraggragoto 9330b gof9 9p, 29950904: &iond 
dagohoab by posomob Lbgocobbgo Wg Aogegdo~mob ohgygm@momo Lobgaeng Bgbsdhbggoc 
-Immohoadgdymoo. qmodotrajo Bjgodergdo dobmeeme odobl Ynbobyd, fond godmgot- 
§3OMO, vy fmamh 0(3gmgoe dagomob Loboamol 3Immohhrobo3oo0b bofhrobbo 
gobob guymbgbg co oahgag) sbob Loagqdob (Pogdeb, oMgygmob wo obody- 
ob gambggobp Wodmjo~ogoy~gooo.  goh@o odobo, wap obAgMpbb Gohhdm- 
o(gg6b Ingohob bgeosomhab obgeo oogomgdob godmgmobydo, &mdeaqdbac3 
gobbogrjmtrgdom domowro ob gabbe sgamgdom wodomo doimmoMhoabgdqmo mbotro 

— aboboomgda @o Ingohob ergmoggol Lbgowobdge gabhdgdob Imhgmmmagogm 
go gobo mogabgdwirgdoma Aj~@ohgdob Gwe domo Immohroboonm@a (Qo- 
3goMggogool dmbo(399 9006. 

wogHmggou ero dobom~ob gobbogom dompdym@o dofhamo~@o Aqregagee 
Iqd~@H2,00 Beamdotrgmob. ve | | 

8 jo~@gds Iogohob Loboowob Immohobsjzoob bowabbol gobob grjmbpdy 
WoImyowgdgm@gdol gojHo, YgboBbywo ocohabogeo dygmggemgdob dog® [117, 
118, 119, 120, 124, 125, 131]. odabosb0og9, odobodobBo (00330 g7d4)—rO m= 
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OJIob ya9mo mdagdao odenge dodbodo~mhoe Smmohabgdmm Loboomab 
spomoayHob dendybqdob dobemdmmdodo, , 

4\ \Ddy{OM_qd"ErO moog Aowob (ob. Gbhowo .8. I) 16 CAAowoabsmgob 
(NeNe 6, 8, 9, 10, 13, 14, 17, 18, 20, 21, 23, 25, 28, 29, 30, 40) 3mm - 
Hobojoob bodrobbol GoJlodmdgdo dogrnob yotrgoo Oggbododgd006 sgae@hodyy hob 
BmdgEARSL (qobob gjmby + 90° o6 — 90°), 20 Cgdomo (NeNe 1, 2, 3, 4, 5- 
11, 15, 16, 19, 22, 24, 26, 31, 32, 33, 34, 35, 38, 39, 41) wyhggbgdb ya0ce@hno- 
Ay mob dmdgbAgd0b dododm Smmohoboijoob doflodwdqdob hrodegbody aho- 
Oybom hoboygegdob qobob dgobobl odo oy 09 dbotngdy. 9/3 GngbgGd0 ~woboh- 
hob 5 Wahombl (NeNe 7, 12, 27, 36, 37), dom Bgbobyd = gow@ojhom ofrog hob 
MJdo of) Bjodengdo, modopbowmo(3 of ofob —oy30MhRZq80M0 Dobogro of3 306- 
GIL Co of 3 wyobobsboe@ dgmobge@gddo; oda od CgGomgdoy sImmohobo- 
Qoob dérejo9dbq,3 ‘BgodRbq30 smmohobejoo0b boobbob goth S32 EMoAaymob- 
mob doobmmydob Jobgo30m. 

oJ bomAgodol goa ommybAMsjoob Foordmowag6l Gbhomwo 18. I., hmd- 
grab dobody bgqa9o IM3ge EPO smmohobajzoob botoubol dojJsodom~aho bo- 
©) Prmas, bre 9-5 L394 80 — dagohoy Qobob gvymb 9690 godmbo Ayano 
Loworey Ax 06) de(3qde emo mdogqaob bLobomol dojbodogrmhro Imerohobajoob 
dadgbAols hobo ygmgdo gg0@hoAyhob dmagbAob Iodohonr. Logoo@9gd0 Paz (00 
Aa omgdyyemoo smmohotojoob bomrobbob Qobob yymbgby Dodmyowmgdjemgdou deny 
@gdo~mob (ob. 99. 129—137), odoboobs39, bodobo (+) Aa-orob ombodbagh, &md 
dofboeydo hobogmgogqrros gobob sgobob thoob, bmem boBobo (—) — ‘gd - 
Gomgdob dadohaymgdsom, of egobob boBbob doq~gqmmdoGo domgdom. 

YAMoEmgdsb oFGgggb By8eq30 agoddo! yZa@e WAdEwo, Hmsg~ag ~o- 
m9d0m0 Ay 943m, Zo6moagdqembo ooh Imgohob cobymu omdmbo3mgm bo- 
GFomdo, bmem mohymaono A%-mo — Povogmgam bofow Bo (ob. gmAmado | 
@o 2, a3. 54), goérwo ghoo moogqaobo (Ne 26, 3mbyoombs), Armdgmac3 dm- 
Mogbgdqmos Imgohrou @obogmgm bofomo, doa moe boboomemgdo Ax-b coow9do- 
MO, MdQ3o dagracb BR30%9 (+ 4°) dboWgbgmmdom. 

Lo30bvofhroge@, md omdgeb, bLybgdqymo mdo949o0@06 dommgob, md- 
(799003 Imoogbaduymbo ofaobh dagohob Wobo3gmgqam bofoeo, Immohrabo joo) 
dojbodeydo doomGggo xh 89093 EQ2@HoAmhab (3043q9m0 dgmabgw@ob) dmdgb- 
ob wowamdodwoy, bamwn om mbogmga bo Gow Bo ——jya0—ho Am hol ImdgbAob 
(ygobobybamo Igmabyeonlb) wowamsol Ggd@g9. g- 0. BqdhEgaym 9RBgIAL ofgb 
LodgGoymo boboome La3hy dmgotrgmdob Imdg6Aab dodoho. ” 

mdogdage0 Aa-b bam mgobo dbo 8gbg~mdom Rog}06Aye@bo ofroob dogo- 
Hob doom bgwmosohty, Goad, damomowon, oboabo Mogdmyhhowos dagofob 
golbynb onmngobo dghapnsdoy odo (Lo mgima hogoymo amdqoob + 25° coob 
— 10°-d@9), boeo(3, odobmaboa9 of ofl 06903 ghoo wgAo~o Aa-b olgao 
dbosbqgmmdon, Mmdqmoac3 B6L63099d4m0 oymy bywobos ob. 

ImAgmmmaonho (Go goboyNho ngabgdjd0m BobUbRoQqd4y m0 dagohob 
mdogJa9d0 o3mmrotrnbgd95 Lobommab Lbgopobb30booho~. Lobgmomdh, 439 (ro- 
bg yQhm dao sSamohobydqmos dagomob begqro~oh 9&9 33C@0mO, bmem 
ygam@ety yQmm boymgdo~@ — Gogh 39d0b0 (@o omasbo oEZOM|dO~wob ofg 33~0- 
mo bLobomen, gmoAgegdo0b Gbaghgdb wo Bomam bbag9qdb Wg23000) Bmomacom- 
ho de@amdomrgmdn. odoboobegg, Lodajo~me, bomgmo Lba3qdob 3Immohrobajoob 
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| boeaag 121 
Abohhobbe (ymAooio oFotrdgob sOodghpdob Begrahrabagoob boibbb. obo, Bogo- 
MAOIOD, Soedebe goo yipgdol Immohroboon’ ‘bohplibol boBqaem Go jlody- 

Ba, abl AMB_b Aho Gemdowgbob. Gotobo dye Iennodro tooo) godm- 

hocgdgo’ gotp¥y pdrregro 18,3%,, ghogyphpdob —13.2%/, Bodghajndob wo 

Borgen ocegnrrndab ——.11:0%/,, beamin Soegeo ibaggdob — 13.9°/,. | 

8, 9, 10, 11 qo 12 absdotbg, Sgdma mgJdqroob Loogegldhojome, 

‘Amygobomros goboyyho je Irahqmergosino angobyindoe goblibgogndamo, 

Beargohrol trodepbodg Ipbmdgmo eas — bohobbobl Gamowg- 

‘Sob 3 2 gobob..grorbyby - asocendyepboo. 

te i tl, doigohol | rentharesbob Bosuodoeen| tin Samohotogoob ‘bothobby+ 
Bob Pang Bpwodgdo Gamo ody sgerol mbotraoimdabliaad obey ba godyoBob QeAdmh- 

a6 p (i366. 18. T-ob d9-6 Lago) agohgghydb, fond dehhramoemopm 44303095 

gentry gorogg qromb [131] Bagh BpboBbym@o B dra bpoqeo, 830 wbg8o—oho 
bdghodom dyocjyhro, WoImso~ogomergdo Smmohrabaijzool | bohabbol bLaeogobe 
-omdgeomby. | | | -_ | | 
"gh gotipdmgdo adob) Comymoayob, Aiend Bangohob omdBogdageo gobbbgog09- x 

"Boab yhrorBobygmoboge6 ofa Ibmerme Hymwoggob baboomom, omodge Bagmoaging- 

—— Bob Bqeagba~mdam wo anctigemaow ho LamgJogooo. odobonobagp, 609(096009(3 

— ahagagm@omo Lobstigol Lbgapabbgeagowo boboomo gebinhmdpdnmo gbwo oye 
Aogohab ba@odohol Bogmaghgdob gbgoghgdab bbgowobbgo bohobbow wo, 95- 
mingh sbhrog, — 093 yQtom obow@gobmoos FohdaboJabo, dno gato Bogergd0@ 
gogogho Bg @o3ohro | mbooo 34mbeogl dob, figg6 Bgagodmos j@ogol sgboo, ad 

| “Beagohrob beg9%0 jean agooboggo GFohImBmdoboo, gotetry bbgo Gowmden- 

— BoFdbyd0. og ye = ; | 

bogbo Grgohrgamdabol, yggqre woggohiggdajmo mbdog4ho~@ob ofpagmomo 
Loboog, wodemmsnwogd@om dood ImAgmemgonhia [o Qotoynho mgobgdgdobo 
Go Imgomob bg podohbp G—ejdoMgmdobo, wfiggbgdb dabadorony’n Immohobo3zoob 
{ob. Lowowpgd0 Pwin Gd. 18. I, bgado 4). LoBa_o~me, amgohob 41 mdogd- 
AHoboogob, Inbodoergho Immohraboyoob boAobbo Boomgdo 3.6%/,-ab Ammo. od 
Lowowol Bymohigdo HgQeai@mhol Bdmeohotydgw~o gbohab Codoboboomg- 
Ope Logopgborb (4°/,), momgeb Josmomgob cool dagh BnboBbyer modrym- 
GQono Img~rohotejoob 9RBOIAb) (ob. § 6)... ss 7 

an) WsoBobybgq@o oobygbo mobbdedo9o odym@gdo Beangohrob wadeegdowes 
ofp ygmoge bobamwol meohroebsjoab LodhAyol Bopdohgmdol BpLHogeol 
Aeb0(39d7dm06. Iohow~o3, Gobob SImbgb) CoIMyo~Egdyergdo~m Immohobo300b 
‘LodhAyol Gegdohrgmdol Gamomgoob aobbomgo (ob. wodoaygdo gg. 158—165) 
agohggbgdb, fmd yggmo mdogJdoboogob, gobob yambob woo BboBgbgermdy- 
Bobb gb LoImaAyg ofygge oBAgbbagmdob gygohmMob dobermdermdodo + 20°-ob 
Qohamgddo, bam boghy Ingohgmdobol Bgadhbggo Imerohrabogoob badmmyob 
Bygqgarmo Emdhmbydo (ob. § 9). - | 

mofrymgone smmohobejoob drgoemjomdol Lolohagdmmo modothogmdb 
ogtrgung9 odobaords63ea wo comb dog WoygoMgndqero bade gona od 93039 | 
mdogq@ab dojloda~yho ws dobodom@mto Smm@ohobajoob botrabbgdol Bgwo- 
fagdo (nb. Gbhomo 18. If). | a _ | 
— Boatrod, dombg@ogoe@ bgdmm ajaqmwab, yomymgono Smmohobajoob bo- 
 goosba of Bgadepdo hoomgommbl Lodmemmo gowofysgdhowog. 
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122 | Bozohob Bgwodobob Fohdmbofdboo Imemohobojovy ero MA0LgS0b godmyarngge 


yejhrocomadol 09493934 gobobo (oo (00(380L §79b90%%) (odm sa~@gdey emg do0r 
Smmohrobogjaol bomobbol Ggmom~gdol Bhywmgdob (ob. 93. 129—148) Ingoe 


mogabgdyho boboomo dagotrol Lbgomobbgo mdogJagdoboogob. obg, dogo~romoe, 
gOoAghgdob: ohJodgeob, ym3qhbozob wo Lbgqdobomaab, dé&&yn@gdb ofgo 9399- 
athe dobodwdo Loghgdmgohrgmdob AmdIgEAoL DobeEmd~wow, bmem gomomab, 
3Amemdgb @e Loggdobomgob, 3othroJom, Stxy~o9do0b dobodyydgdo odogg dmdgb- 
Hgd0b dobermdmoe@ dombg aofgromoo. ‘ 

sbody ob yymbyby wodmzomgdymgdom smm@mohoboi3oob bohabbob G3cro- 
m@gdob d&ymgdo (ob. a3. 149—157) dahomowoe@ Boymomgdg6 3mmohobaijoob: 
bohoblbol gobmooty blobsduymo symbol aosHmobosb gm, Joamad Logombob 
WoPghaw~gdomo gobbo~gobab ofo(3 Bgodhbygo of Iéw@Qdob aobbbgoq9d0 Lbgo@o- 
Logo mdog4Agdoboagob. 

dagomob by~odsohob Gomggyym@mo mdogqdgdob ombodbyw~o mogobydying- 
Sabo, Bpbadergdgwos, gobohrmdgdmmoo domo oboogoomoe~yho gobosnho 
agobydgeoon. 

dagomob gmo@ghgd0b doqbodo~omhro Somohrobojoob bofrabbob B{@owy- 
dob dé&yoob oagdod, od ghoAamrgd0b bmagdob dobg~@3gom, (ob, bob. 13), 9,30- 
Aggbo, md mmdiyo 00 Lowe@ggdb Bmbhob of ohob Bommop godmboaymo 
Wodmyo~gdqmpds, dooby3 Bgodhbggo Immohoboi3o0b bocrobbol Logopob 89d(30- 
Mdo gmoAghgdob woodgd Mol gobhooboob ghmop. 

mobobibamo goJdho, Madwgbowo73 ofgsqrowo Lobomm@ob Smmahobo 300k 
sbomobo Lodmomgdolb odmrgge godmboma duygemds odérgjmoga baoo3d0hob 
ByQ2IMEQe0ME obogob Jjbob7d, MobbdmdoVo odymggqdo Gm Aghos gQbaghgdob 
Hobogohromdol gathhga GFmogdye~ Cmhgmemgoyhr yobmboob (,,d3069 — obow- 
gobo — wodomo*), &edgmay3 wowagbom~os wagob wo 3oyobmb ([19], 33- 
152 — 153) donh wo doymamqdlb daaohrol hamoaqmol abroomanhbath m 106m- 
-y66) Bocndesbend bo. 7009 3 Heeawv doemgary (30d 

dagomob wghomgdol Immohabojoy~@ ngolgdome godmboy3mgg0 dom9- 
Oger, IIIGOMYrAmAAM AE gobmdgors Cow Hogg wogydbgiqer, Bgegag- 
dob gQmbby obobgdo LodyGomms Bdwamso dodohommpds of8 wohada. wyyobob- 
Jogerob daogom dmbobobydb whoo GForhdmowagbogb: 

d) Immohodboyoymo Woggohggdgdob ao~woAobo HagEr_IAMMO~w: H9R- 
haj®miobg od dobbom, md mogogwob ofbgb o3omgdqmo Hommgdiammhoal boh- 
399906 Lobommol ofrgygm@mod’ godm aodmGggymo IohoboAymwo Immohoboijoo. 
obgme mmboabdogdob shroqAoguyemo gobbmmjagmgdoboc gob sdcbowmdbob olbamm- 
gotoyyh mdbghgrsQmho080 M339 Comgeymod beadgdo. 

d) bodjmoo dgjbagh 3. 0. Bemtyommool [168] dogh miobelbsba@~ bobgdTo 
BqqdIbomo wCaggrgbyoo~mmho Hgamd¥gho gergdAomagmamdgamov godmegbygco 
LYZOMZIOVOOLEMZON. 0d aotro~mGo, goto Dmgma tog0 msohhroAglmdgdobo 
ohrugdqe@ gmaq@hmgmamigahrgdan0b Bwothrgdom, gobbmhrRyogegdymoo 86mg. 
0 3. dom@amgob [75] o~ge 939m FOogojw@wo y,@Modobbyd0b myqm~mohob« 
Ygbobgd, olgmo myygrotrol godmygbgdo LoByo~gdob dmag gdb Coygohrgqdou 
CMMmb mgomynhha go~ggbmo Imiagdy~ OAAoerdy wodobbodob Lotylagh, 03 
Bhodgbgwrmxbo~@ BqodQohgob pot obbydobomgob Lojohm chmb co cobhroob 
Woyg0M3_qdomM0 Lobyb agb*. | 

sdsborndbab Mdbehy.Ammosd. 3. a. Combgoxfors bobAgdal gemg I mage aasgaho 
20928-@ 432 Wowgdgm@ro>. 
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a) Amgohrol bgposIohob  Immrohrobogoymo godmygerggobomgob, o. 6. 
wodbzob [169, 170] dogh mobodgommgg Soh mdgdol Bbododobo~w bowobwo Go- 
Imynbgdyero (wo gobgomohgdymo, 6. 0. wydegob [171, 172, 173] Aq-»moab: 
ardmy bgdo. gh Inarmeo wogyddgdyeros mgood 6. 0. wdmgob dogh omdmhpbow 
Bmgergdobp, g. F- admgob pgaddbo*s Hemdgeog yorgs ghorbge ofbd godm- 
Z3@egC~o (od oblOo~wo 1950 F. a. .b. Aedmbggob [174] dogh. wdmgob 89- 
MMOL gokbns Da~E Bahdbmdoohrmds Cod LoByommpdol oderggo Jamgdyer ojbgl 
CoRybyhoe ohrgygm@ogwo Loba~al Imeohrobogoob Gyge~om~gdob woboboomgds 
L3gJAMob dobgegom. - 

©) LADSIOFOl Bogmogrrpdpdowsh ofgyg~ow Loboom~gty gohom smemo- 
hoboommo woggomggdqd0b Fothdmgdo od GobGom, Hmd gobbotmghywo ofbgb- 
dagomob by oo30hob Bwbqdo obgmo ~wojgotrgqdgdab Anwotrgdol LoByo~mgdom: 
Bagohab wadomgdob oboemaonyh ooggnmrgqdpdmob. sdoboobog9, aboygotgg-- 
gras, Abywggemdodo wbwo ofbgb domgdqwo o. 6 ~odbyobl [44] JhoAogywo 
YqboBgbjd0 Logo~obbgo oghmiydob dag dagomob bg~@osohob Bagmogtrpdomo 
WAEEdEFob Jobgdo0b aaogaggdalb dobbom epAy hodohgdyero nodmagmaggeob 
Bgbobyo. 7 
| ofan eo amgob, md Ingohob ‘byeoo3ohab So derma hogoymo godm- 
Sgerggobomgob bLojofmo aobbahryogmgonye afOgh grmamdghmamo, gmmmtro- 
InGarywa wo Smemohradghhym~mo wWoygohggdgdob ghaohmyaw~o aodmygbgdo,. 
3. 3. BoSrmbmgob [175] dogh of blgbydymra Sohggwo miro Lobolb woggothgqd0-. 
Mo godmynbydob ohoemgommoc. 


_adhogo, 1955 f. 


AN INVESTIGATION OF POLARIZING PROPERTIES OF THE LUNAR. 
SURFACE FORMATIONS BASED ON THE ELL ECTROPHOTOMETRIC 
MEASUREMENTS 


V. P. DJAPIASHVILI | 
(Summary) 


The results of the electropolarimetry made at the Abastumani astro- 
physical observatory in 1950—1953 are presented. The 33-cm reflector 
(Nasmith focus 1:15) and the stellar electrophotometer [146, 147] with a 
herapathite polareid were used. A special investigation showed that the 
systematic error due to the reflection from the mirrors of the telescope rea- 
ches 4°/, in polarization. | 

For various phase angles of the Moon the mirrors influence differen- 
tly the degree and the plane of polarization of the lunar light. Near the 
quadrature moments the rate of polarization is always increased because. 
of this error. On the contrary, its decreasing is observed in some cases 
near the full moon moments. This probably means the so called negative 
polarization effect first mentioned by B. Lyot [131]. 

The formulae (12.4) and (12.3) by V- G. Fessenkov [135] were used 
for the determination of the degree and the plane of polarization of the 
lunar light. : oe a 
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124 An investigation of polarizing properties of the lunar... 


When measuring the intensity of the light a 0.3 mm (12."3) diaph- 
ragm was used. This ‘corresponds in the average to the area about 23 km 
in diameter. 

The mean values of the mean quadratic error for the degree and 
the angle of the polarization are +0.005 and +1°.7, respectively. 

The total number of the measurements of the 41 objects of the lunar 
surface, made during 148 nights, is 1371. About 164 curves, representing 
the dependence of the polarization on the phase, the angle of incidence, 
reflection and asimuth, were drawn. 

The conclusions based on the analysis of these curves are as follows. 

The dependence of the polarization rate on the moon‘s phase [120, 
124, 131] is confirmed. About all of the studied objects show the maximum 
light polarization near the quadratic moments. | 

The details showing a slight displacement of the maximum of polari- 
zation relatively to the quadrature moment towards the increase of the 
phase are situated in the eastern part of the Moon‘ s disk. Those showing 
the displacement towards the decrease of the phase are in the western 
part, Posidonius being the only exception. | 

Consequently, the noticed phenomenon has a symmetrical character rela- 
tively to the full moon moment. 

The objects without any displacement of their maximum polarization 
moments are mainly concentrated along the zero meridian (+-25°-— —10° of 
selenographic longitude). 

The objects bearing different morphologic and nine properties po- 
larise the light with different capacities. The light reflected from the 
Moon‘ s seas is mostly polarised; that from the lands om mountains-—least 
of all. 

The crater bottoms and the bright rays have an intermediate position — 
from this point of view, polarization capasities of the latter being slightly 
higher than that of the craters. Thus, for instance, the mean maximum for 
the seas and the bays equals 18.3°/,, for the craters—13.2°/,, lands and 
bright rays—13.9°/,. | 

This involves the conclusion that the lunar seas must be of later ori- 
gin than the other formations. 

At the time near the full moon the light reflected from all the obse- 
rved objects, independently of their position and morphologic and physical 
properties, reveals the minimum polarization, its value being in the ave- 
rage about 3.6°/,. 

The shapes of the curves representing for the different objects the 
dependence of the polarization on the phase angles and the angles of ‘inci- 
‘dence are very peculiar extremely sharp minimum atthe full moon for 
some of them (Archimedes, Copernicus etc-) and very wide one for others 
(Cyrillus, Ptolemaeus etce.). 

The polarization rate increases mainly with the asimuth. But the 
more detailed examination of the corresponding curves reveals some vari- 
ety for different areas. 
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“Summary —> oe 125 
$e” Tro 
These noted peculiarities of separate lunar formations are probably 

due to their individual physical characteristics. 

The examined correlation between, the maximum polgrization values 
and the sizes of the craters appears to be rather low, although a slight 
decrease of the former with the increase of the diameter is to be noted. 

This last fact is in agreement withthe so called morphologic law 

»less-yonger-lower", ‘established by Levy and Piuseaux and ancicenee the 
endogenic (vulcanogenic) origin of the lunar relief. | 


April, 1955 
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IJIEKTPO®OTOMETPHSA CIEKTPAJIbBHO JIBOMHOM 
SBE3SAbI 312A 


H. A. MATAAALIUBHAH, A. HW. KYMCHIUBHAM 


CilekTpaibHo WBotHan 3Be3qa N12 A (Boss 35 apkaa) HaOmonmanacp 
Hamu B 1955 royy c WenbiO O6HapyKeHNA BO3MOXKHOM 3aTMeHHOCTH. Dra 3Re- 
3a — Ooee APKHH KOMMOHeEHT BH3yaIbHO BOHOH 3sBe3nnt S12 (BD 
+8°19). 

IlepemenHocTb slyyeBbIxX cKopocteli 3Be3qbl 412A Gpwia oOHapy2KeHa 
Max Kopmako [1] 8 1934 r. Torga xe 6bI0 ycTaHOBAeHO, TO Oa ABAAeTCA 
‘CHEKTPaJIbHO ABOHHOH 3Be30H, HM NOMYYeHI CeEMYIOWHe ZJIeEMeHTHI: 

p=09 84168, | 
e=0 027, 
y¥=0.37 KMm/cer, 
k, == 87.96 xm/cer, 
kh, =92.57 KM/ceK, 
T = 2426974194, 
a,sini= 1017630 xn, 
a,sin7= 1070980 xm, 

Giech p — NepHod, € — SKCWEHTpHcHTer OpOuTH,y~—s1y4eBad CKOpOcTS 
UeHTpa TAMKECTH CHCTeMBI, kj H Ry—nNOYaMIMVITy bl KOMeOaHHH Jy4eBbIX CKO- 
pocreH o6eux 3Be32, 7—HadalbHand aN0xa, Q; UW Ay Combine Nowyocu opouT 
rlaBHOH 3Be3bI HW CMYTHHKA NO OTHOLWeCHHIO K WeHTpy TAKeCTH, i—HakOHe- 
HHE HJIOCKOCTH OpOHTbI K MVJIOCKOCTH, NepleHAHKYAAPHOH K Jyuy 3penna. 

Mak KopMakom BbIuHCJIeHO, Ha OCHOBe AGCOJIOTHBIX BEHYHH KOMIMOHEHT 
H COOTHOWWCHHA MaCCa-CBeETHMOCTb, MPHOH3HTeIbHOe 3HayeHHe yrata i, KO- 
TOpoe NMOJYYHOCh OKOIO 30°. STO yculOBHe WeaeT Ma.1OBEPOATHBIM 3aMeTHOe 
3aTMeHHe. . | 

Tem He MeHee, STY 3Be3Y MbI BKJIOUMIN B MporpaMMy HaullHXx 31eKTpoO- 
MOTOMeTPHYeCKHX HaGIONeHHH C WeJIbIO OOHAPYXKeHHA BO3MOMKHOM 3aTMeH- 
HOCTH XOTH Obl B MaJIOM CTeMeHH, 4TO MOTFIO Obl IPOABHTbCA B BARE He3Ha- 
YHTeJIbHOrO H3MeHeHHA OWlecKa, MOCTYNHOTO WIA BbIABJICHHA (OTO>.1eKTpHYe- 
CKHM MeTOJIOM, 

Spe3sna 12 npenctapaser co6ol HHTepecHblit cayyall BH3yaJIbHO WBOU- 
HOH CHCTeMbI, y KOTOPOH OHA H3 KOMMOHEHT—-CMeKTPaJbHO ABOHMHaA 3Be3 Ia. 
MorosekTpHyeckHe HaGsIONeHHA ZTOH 3Be3NbI BeEIHCh HaMH Ha 33-cm ped- 
JIEKTOpe, B HECMHTOBCKOM okyce KOTOpOrO pacnoIOKeH BIeEKTPOMOTOMeTP. 
Ho utoua 1955 r. mpHMeHsJICcA BIEKTpOMOTOMeTp, CHAGKeHHBIN CyPbMAHO-Ie- 
SHEBLIM (POTOIJIEMEHTOM, a 3aTEM—-3JIEKTPOMOTOMETP C CYPbMAHO-Ile3HeBbIM 
MOTOYMHOXUTeIeM. CmekTpaJIbHble YYBCTBHTeEJIbHOCTH OTOITeMeHTa UH Co- 


TOYMHOMHTeIA OH3KH Apyr kK Apyry. TlepsBple TecrupoBounbie HaG sO eHuA 
IIPOBOAWJIHCb B MOMCHTbI OXKHAA€MbIX MAKCHMYMa H MHHHMYyMa Ovlecka, T. e. 
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4 H. A. Marawamapnan, AL M KymMcumeuan 


IPH CIeKTPOCKOMHYeCKHX ()asax, COOTBCTCTBYIOULMX HaHOOJIbUIeMy H HaHMeHb- 
IWeMY 3Ha¥eHH!IO JIyyeBbIX ckopocteH. Ilocae Toro, Kak ObI/1IO MOJTy4eHO H3Me- 
“HeHHe 6lecKka, Na6wonenMa GpLn cea aoe la OCTaJIbHbIe Pa3pl Me- 
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“417 | +216 -8yo- 445-295 | -887] +812) 

-420 | +220 830° -300 | -842] -813/ 

oP i a 2 "822. “304 -893 830 | 

“430 1233) °834- -307 | -897! “805 

“469 | +278 — B43 | -311 | -906| -&rsd 

-470 | “279 +868 | -314 | -9og| -84I 

474) 284 7848. “S37 O37 F792 

-476 | +280 842, | “341 | -Q41 | 785 | 
393°241 | -038- +783: | 346 947) 799) 

"245 5 O42. * 794 350 | +952) +803 

-248 | O40: *805 | -356 | +959) +804 

-280 | -0S4 «B12! -360 | -964| -784| Hasanane y ro- 

-283 | -087 °831 -368 | -974| -793| pHsoHTa o6.na- 

7289 | -094 824 371 | -975| +776) Ka 
394°299 | +294 *853_ | -376 | -9791 -778 

-308 | +3060 °853: | -385 | +991] +777 

-312 | +310 "840 - | -389 | -996! -770 

-316 | 345, “BSS | | -393 | -OO1| -742 

*320 | -320  -862! ! -399 | -008 | +764 

325 | 325° +848 | 487-215 | -047| +856 

-330 | +331 °848 i -219 | -OS2| - $48 

“349 | £359, 783% | "223 ] 056. +8544 

-354 | +360 -S1St | -241 | -€78| «854 

361 1 23681 +790! | | -250 | 088 | -857 

Palas en Z "254 | +093} +855 

£99. 1 = 281.) = 780'| » 265 -106: +364 

. 370 «3 286 | ety Be - 268 -LIO | -855 
$95°331 | +521 | #800 -278 | +122) -852 
“2356 1-527] +802 | -284 | -129| +854 

-440 | +533, +800 -286 | +131) -841 

343 | +538] °803 *2OT 4 8137) AB52 

+350 | +543) +788 | 

“355 | +549! -804 | 

| 
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DaekTpooToMerpuaA cieKTpaabHo-ABoHHO 3Besan1 S12 A 5 


Ip Ha6oqeHuAX 3Be320H cpaBHeHua cy KIA BD +7°27, pacnosoxeu- 
Hav Hegateko oT BD+8°19 u uMeiltiaa CIIeKTp, OIM3KHH K KJIaccy moclez- 
HeH. Bcero 6pi10 noygeHo 106 oueHoK 6aecka BD +8°19. Pes3yuibTaTbl Ha6- 
JIONCHHH NpHBeAeHbI B Ta6smHUe I, B KOTOPOM NOCJeAOBATeIbHO aHbl joulHaH- 
CKMH PeIHOWeHTpH4eCKHA MOMeHT HaGslogenua, dasa, Pa3HOCTb GOulecKa 3Be3- 
Jbl CDaBHeCHHA HW MepeMeHHOH 3Be3 Jbl. ° 

@Ma3bl RAITHCJICHbI MO 3JIEMCHTaM: 


M = 2434974.063+0? 84166 E, 
rne 0° 84166—nepnog op6utaibHoro jABHOKeHHA CNe€KTpaJIbHO TBOHHOH 3Be3- 
Abl, opezestenHpit Mak KopMakom. 

Ilo HaOsofeHHAM O6HapyxXeHO MepHogM4ecKoe u3MeHeHHe Onecka BD + 
+8°19. Hagzo oTmMetutb, 4To BCTeACTBHe BeCbMa He3HauHTebHOoro yIJIOBOTO 
PaccTOAHHA M€*KTY KOMMOHEHTAMH BH3yaJIbHO ABOHHOK 12 npnuiocn orpa- 
HHMHTbCA OMPeeCHHeM JIM CYMMapHoro OvlecKa BCeli cucTempt. TIpexpapu- 
T@JIBHBI€ SJICMEHTbI OMYOJIMKOBaHbI HaMH B AcTpoHoMuyecKoM ITupkyape 
AH CCCP [2]. 

Ha ocHope NOJIyYeHHBIX Ha6mOqeHuh nocTpoeHa HOPMaibHaaf KpHBan. 
B ta6a. II mpusBeqeunt mocieqopaTevbHo: cpeqHee 3HayeHHe da3bl, cpemHee 
SHAYeCHHE Pa3sHOCTH O/leCKa 3Be32bI CPaBHeHHs WH MepeMeHHOH Hw 4HCMO HabuIO- 
JeHuM, BOWeNMX B OOpas0BaHHe HOpMadbHOli TOUKH. KpHBas lmpHBesena 
Ha pue. I. 





08 0.9 60 01 02 03 64 O05 O06 OF 68 ¥ 


Puc. 1 
Hawn Ha6slozeuua c NOHO AOCTOBEPHOCThIO YCTaHaBJIHBaIOT, 4TO cHe- 
KTPabHO ABoHHan 212A npegcraBaset co6oll 3aTMeHHO mepeMeHHy!o. 


Ta6anuna II 











¢ Am 1 
m Pp m 
0-002 0-753 3 | 0-470 0-782 | 3 
043 -810 441 519 -808 | 5 
068 -839 | 4 543 ‘800 | 7 
oan -842 | 4 637 837 «15 
113 | -858 3 679 -846 | 6 
163 851 | 5 773 "832 | 5 
-242 -842 6 | -822 -829 | 4 
-292 -849 4 -884 -835 | 6 
-315 854 | 3 “909 818 | 6 
+342 837 | 4 -947 ‘798 | S 
385 -787 | 5 “977 782 | 5 
-430 777 | 4 
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Ilo noyueHHOH KpHBOH OwlecKa MO2XKHO ONPeRCMHTh cleNyroulHe BIeMCH- 
‘TbI: AMIWIMTYa B rlaBHOM MHHHMyMe 4,=0"09, aMMHTya BTOPHYHOTO MH- 
HHMYM@ 4 ==0"07, NPONO.LKHTCIbHOCTbh 3aTMeHHA D=0°18, cmeilewHe BTO- 
PHYHOTO MHHWMYMAa OTHOCHTCIbHO NOCACAOBATEIbHbIX TIlaBHBIX: hh : 


8 


=—0705. SatTmenua uacrupie. [Ip sToM caleqyeT OTMETHTH, YTO 9TH De- 


MCHTLI XAPAKTEPH3YIOT KPHBYIO H3MeHeHHA OwecKka BCeH CucTeMBI. McTrunuple 
3JIEMEHTHI GYMYT HECKO.IbKO OTJIH4HbI OT IIPHBeAeHHBbIX. 

ToT akT, UTO BTOPHYHbIM MHHHMYM CMeINeH OTHOCHTEJIbHO MOC.1e10Ba- 
T@JIbHbIX PIABHbIX, TOBOPHT OO 3IWIHMTHUHOCTH OPOUTHI, UTO HAXOMHTCA B CO- 
rlacHH CO CHeKTpOCKOMMYeCKHMH JLaHHbIMH. 

Tlomygenve HaleKHbIX opOntanpubix s7emMeHTOB N12 A Ha OcHOBAaIIMH 
(POTOSJIEKTPHYECKHX H3MepeHHH BCTpedaeT HEKOTOPOe 3aTPY/HeHHe, BBHAY He- 
OOXONHMOCTH HCKJIIOUHTD 43 HaOstomeHHh Gyleck Oouee csladoro KOMAMONCHTAa 
BH3VaIbHO ABOHHON 3Be3,1bl. OQTO TpeOyerT CMelMaJIbHOrO ONpele1eHHA ero 
6mecKa B TOW Ke WBeTOBOH CHCTeMe, YTO HM UMelOUMecA POTOs.1eKTpHyecKHe 
HaOJuOeHHA. 


Aupapp, 1956 r. 


AHTEPATYPA 


i. Mae Cormack E. Sph J 80, N 2, 1934. 
2.Maraaausuan H, A, Kymeumsuan A. HUH. Acrponomuuecknit wHpKyang: 


AH CCCP, Ne 166, 1956. 


ELECTROPHOTOMETRY OF THE SPECTROSCOPIC BINARY 4124 
N. L. MAGALASHVILI. J. J. KUMSISHVILI 
(Summary) 

The “12 star represents. an interesting case of double visual system 
having a spectral binary as one of components. | 

Periodic brightness variations of S12A are revealed. 

Our observations have established quite reliably that the spectrosec- 
pie binary “12A is an eclipsing variable. 


January. 1956 
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ddobLNDI60L SLOHMBIGNSIOHN  M3bLIh3OMH0NL , ONINIGIEN Ne 22, 1958 
BIOJJIETEHb ABACTYMAHCKOW ACTPO@®H3H4ECKOU OBCEPBATOPHH je 22, 1958 
SSS ee 


POTOSJIEKTPHYUECKHE HABJIONEHHSA 12 LACERTAE 
H, A. MATAAAIUBHAM, =A. WH. KYMCHLUIBHAU 


B 1912 rogy Anamc [1] o6napyxua u3menenue JIYAEBbIX CKOPOCTeH 3Be3- 
An 12 Lac: lOar [2] nawen nepHoa a3sMeHenua PaBHBIM 4.6 y. Ha ocnose do- 


TOMICKTPHYECKHX HadtoweHuu Cre66uuc [3] o6Hapyxua u3sMeHeHHe 6ecKka 
STOH 3Be3Ibl. Tora Ke CTalO M3BeCTHO, YTO OHa ABAMeTCH 3Be3N0l THNA 
8 Canis Majoris. nameusioutelt cBoit 6meck a JIYYEBbIE CKOPOCTH Cc PMIaBHbIM 


} 3 
tepHoyom 0.°1931. Bpi10 moaMeyeHo TakxKe, 4TO OHA HMeeT ete BTOpOH ne- 
puon 0.71974. 

IIpopega dorosaektpuyeckoe Hu cHeKTpocKONMYeCcKOe uccneqopanua 
12 Lac, ge Hrep [4] 8 1953 r. npumen kK 3aKOGeHHIO, 4TO 9TH ZBa mepwona 
HETOCTATOUNO XOPOIMO MpeACTABIAIOT HAaOMIOMeHHbIe H3MeHEHHA OecKa Ht Jy- 


yeBbIxX CKOpocteH. le Arep yrBep»xaeT, YTO KpoMe 93TUX ABYX MepHoOOB 10.1- 
KHBI HMETLCH elle ThpeTHH P3=0.1558 wu yuerBeptplit py=0.162 nepnogp, a 


RBO3MO2KHO H IISITbIH HW WeCTOH. 

Ale Arep HaxouT, 4TO AIA pellleHust 2TOH uUpesBEruatiHo HHTe€PecHOH 3a- 
Aad WesecooOpa3sha Oprahv3allusA HeMpepbIBHBIX HaOIOAeHHM U3 pasHbIx 06- 
CePBaTOPHH, PaCNONOKeHHLIX Ha Pa3sJIMUHBIX WOroTax. Tak Kak amMautTyya 
H3MeHeHHH OecKa MeuaeTcA Mexk~y 0.708 m O."i5. OMeSHBI TOMbKO 
(PoTORTeKTpHYeCKHe HaGIOAeHHA OsecKa. 

Ilo mpeatoxKenuio we Arepa, B opraHv30BaHHoli uM B 1956 r. Mexay- 
HapOMHOH KOOMepHpOBaHHOH paGoTe mo oToseKTpHYecKHM HaGJIOAeHHAM 
12 Lac MpHHuMata yuactue wn A6acTyMaHckaa acTpodu3nueckan o0cepBa- 
TOpHA. 


Ha6sojeHua mposoqHiuch c 28 aprycra mo 11 ceutaOpa uc 27 cenTa6- 
pa no 11 oxta6pa 1956 roza, NpH NOMOMM 3Be3HOrO aIeKTpodoTomerpa, 


yCTaHOBJe€HHOrO B HECMHTOBCKOM @okyce 33-cm pedsektopa. B anextpodoro- 
MeTpe TiPHMeHeH CYPbMAHO-We3HeEBbIN (POTOYMHOXKHTELIb. 

HaOmocenua Besvcb 6e3 MuIbTpa HM Yepes KeATHI dbuaLTp. Dpdexrus- 
Hble JWIMHbI BOJIH—OKOIO 420 my uw 527 iu, COOTBETCTBEHHO. 

Metoguka HaOmonenuit u ux O6paOoTKa Oba aHONOrHYHOH npuMeHse- 
MoH B AGacTyMalicKol OOcepBaTopHA, IIpH HaGmoeHHAX MepeMeHHBIX 3Be30 
C MOMOLM{bIO sIeKTpodotomertpa [5, 6]. 

SBe3qaMu cpaBHenus calyKuin: 1) 10 Lacertae u 2) 8 Lacertae. Tlowry- 
yeno 311 Ha6monzenuh. 
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ee ee 





B ta6aune I nocreqOoBaTeIbHO JaHbi: lOJHAHCKHe JH HaQJIOJeHHH, 
pasuocTh GjlecKa 3Be3,, CPaBHeHKA, BbIPAKeHHAat B SBC3AIIBIX BeIHYHIaX Cc 
KETTHIM PMbTPOM HW Oe3 HuUALTpa HW YAHCMO ONPCAC. TENE. 


Tadanuma 1 


i i ee re 








Am2,1 
JD oo 
hef f=sz7mu), def f= 420m) 
| m 
2435721 O- 401 0-464 29 
722 416 468 24 
723 402 358 25 
724 404 472 22 
720 405 461 8 
745 401 19 
746 413 470 25 
747 406 470 20 
748 405 476 23 
75% 398 470 14 
792 407 474 15 
754 408 465 24 
755 416 474 ur 
756 400 | 467 15 


98-ro ceutaOpa (JD 2435745) HaOm0qeHHA MpOBOAMTMCh C IKEJITBIM H 
CHHUM (pHIbTpama (Ac/f-=38limp). SuayeHHe pasHOcTH O7lecKa 3Be3/, CpaBHe- 
HHA JIA STO AaTH B TaG.THMe ONyUeHO (ee 3nayeHne 0. m526). Bee Hadsto- 
eHHA mpHBedenbi K 10 Lac. 


Tadauna I] 


NE 


























IDe | Ai.,,. He Am Tpumeuanue | IDe Anita | Am | ITpumeqanme 
| Stat sage, 
é Pa $ | | | 22-249 ce 387 | 0 / 0-42 5 
2 31-283 | 0-430] 0-47: S35 722524 25 
pies 287 r 468 255 | 402 454 
292 389} 446 262 431} 456 
298 3271 446 270 452} 460 
303 333| 481 277 | 400 AGO 
307 365 466 282 422 469 
312 | 363} 459 287 | 375| 470 
317 | 332) 456 re dora 
321 | 349} 462 305 1 360} 400 
326 346 453 - 357 i 
2 26| 457 321 | 37! 
354 320 A553 328 | 308 408 
358 | 3441 436 333; 352 ae 
363 | 345] 443 354 | 348] 3 
371 | 350; 430 360 { 312} 404 
392 | 347| 426 365 | 312 oe! 
396 | 335} 408 Yee ee ea 
ee Salas 707 | 349| 420 
Oo AIj 4! 3 4.2C 
413 a 410 A413 388} 416 
434 | 369] 440 AI7Z | 349] 43 
442 | 372] 445 422 | 370] 442 
454 | 368) 456 439 | 3891 452 
460 388) 461 ASI 372| 470 
466 | 411} 462 455 | 392) 450 
472 | 393} 450 723:247 | 426) 474 
478 | 378] 444 252 | 42t) 474 
483} 391] 455 258 | 404] 450 
262 | 3491 441 
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| 
ID Am,.| Am | 
m ; ™ 
271 |} 364) 432 
275 380| 427 
279 | 336) 434 
285 328 426 
289 316} 404 
307 | 304! 368 
313 | 320; 360 
319 | 340, 369 
325 | 315) 380 
354 | 318! 408 
360 | 330| 419 
366 | 365; 438 
379 | 375| 433, 
374 | 371) 441 
379 | 394! 453 
383 | 397! 470 
389 | 404] 471 
395 | 422] 467 
401} 418] 445 
423 | 378| 466 
427 | 377; 471 
434 405! 461 
724-280 320| 412 
286 | 329; 409 
292 | 315| 412 
298 | 351 | 434 
312 | 372) 444 
318 380; 4st 
326 | 355] 441 
333 { 383) 465 
344 388) 454 
350 | 396° = 465 
357 | 438) 470 
369 | 430; 472 
376 | 398] 478 
382 | 413] 471 
387 | 403! 476 
394 | 377} 450 
399 | 394; 459 
416 | 340]  44t 
422 350 423 
427 | 354| 420 
433 | 386, 4a 
447 | 356] 415 
453 | 337] 395; 
458 | 367) 395 
726-260 416| 433 | 
267 | 423] 450) 
274 406| 458: 
279 | 418} 478) 
285 | 403] 485 
29t | 445] $10 
358 | 324; 413 
364 | 303] 4or 
745-237 | 425! 537| 
247 | 413} $34, 
253 | 420] 551) 
258 382] 528) 
265 | 423} 520 
271 376} 520 
“7 370 480 | 


























DorosnexrpuyucckHe na6arogenua 12 Lacertae 





Wponzomxenue taba. II 


IIpumeyauue 





Ha 3an. oOmaKka 


Hads2. mpep- 
BaHbI OOaKaMu 


ree a 
PFE Ar i 


a 








A a a So ne re ee, 


IDS | Am,, 


2435745 283 


746: 


747° 


Am | 
™ m 
0-371 | 0-500 
289 | 381] 455 
303 | 323) 463 
307 | 303, 432 
314 307 426 
329 | 301) 397 
345 | 310) 425 
350 | 327] 438 
386 | 314] 456 
367 | 332} 466 
372 362 490 
378 | 354}  §20 
230 346| 418 
245; 339] 425 
250 304 420 
255 368] 424 
260 | 357} 390 
267 320/ 402 
270 | 340) 393 
274 330] 385 
283 | 306] 373 
287 318] 391 
312 | 343) 439 
324 329| 416 
330 | 345] 431 
336 | 370] 434 
341 | 397] 454 
348 400} 470 
353 | 396! 465 
360 A4Ala| 485 
387 | 409] 485 
409 4184 481 
415 | 404} 462 
420; 416] 449 
426 | 368) = 435 
435 | 355} 449 
221 366} 4321 
228 | 360] 4351 
233 | 345] 428) 
239 | 340, 418) 
245 | 345} 410 
249 | 336) 416 
253 326 | 409 , 
259 | 323: 396 
264 | 310 414 
270 3081 = 395 
300 | 348) 432 
307 357} 449 
312 368: 434 
319 | 370! 459| 
325 | 374) 457! 
330 | 362! 468 
335 | 8390] 453 
340) 4tt| 455 
345 , 392} 466 
349 | 396!) 472 
354, 412! 468 
380 383) 440 
384 | 393} 442 
389 | 360! 463 
393 | 361! 451 
398 386 | 466 


























001-1 
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Iipozomxenue taba. II 


ee A A A x i pe 





























JD © : Atha | Am ITpumeyanue J Do | am, Am IIpimeyanne 
woe mae — somes Li Guede : 
2435747 * 406 0. "415 O- 4166 | 2435752" 321 0-378 | 0-453 


326 | 395) 481 
331 | 40t} 483 
364 | 421} 493 
372 | 418) 479 
376 | 407} 475 


412 398] 460. | 
| 
387 | 386; 462 


417 | 400] 456 | 

“ 420 { 378) 472) 
748 +222 301 418 | 
228 332} 414, 
236 | 337} 4381 
246 | 344] 400: 
2§1 3t5 389, 
257 304] 388! 
262 299] 410. 
208 | 347} 4141 
272 352 418 | 
277 337| 429. 
281 3544 436. 


393 | 386, 452 
405 | 385 | 428 
All 378 | 430 
416 | 370) 417 
420 | 343 412 
754°272 | 404 446 
278 | 372) 456 
290 | 394, 466 











a ce et I TE A SP Tel a eS 




















| 
307 | 349} 480° : 294 | 398; 464 
316 | 303, 494) | 300 | 396) 471 
pe 402| 486° 316 | 396 | 459 
$28-(se: 400') ~ A920 | 323 ; 406; 487 
335 | 404] 490; 328 | 4s. 482 
339 | 398] 490° | 344 | 398/469 
344, 374] 500° | 345 | 398 454 
348 | 4o4 509 | | 353 | 393; 454 
353 | 397) 478) 359 | 386, 456 
358 | 392] 485 | | 365 367, 463 
367 | 416] 484) 371 | 359: 450 
419 | 397] 402 383. 330. 407 
423 | 335} 399 387 § 335° 412 
427} 341] 304 407 304' 374 
438 | 35t} 399 412 | 293; 381 
751-241 380} 450 423 294; 366 
248 380] 445 430 | 312! 382 
238 | 377] 437 443 | 33%) 431 
266 363 423 448 352: 416 
272 | 3461 422 454 | 364! 464. 
27 336) 415 460 ; 361 | 412 : 
283 } 332] 418 7§5°278 | 429) 483 | 
301 340 AIl 285 | 442! 506 
307 | 342] 389 289) 453) 494) 
aot 4 366 417 296 A433; 485! 
329 | 366) 440 302 | 420) 489 | 
346 | 362! 426 | 308 | 3991 476! 
a { 
351 | 362) 430 314 |; 398) 478: 
356 ; 382] 460 319 390} 461 | 
371 | 396) 478 336 | 343/ 426 
379 | 410] 481 342 | 359) 396 
385 404; 490 348 | 327| 382 
389 | 434| 471 355 | 319/ 364 
404; 453| 492 362 | 316| 361 
410 436; 492 369 | 318) 355 
415 | 422} 485 383 304] 358; Hadswszenus 
423; 431 AT npeppagy o6-. 
427 | 433 470 | AaKaMe 
752-244 | 324] 397 756326 | 334; 376 
251 | 310| 394 336 | 328} 396 
255 | 31t} 394 342 | 327] 386 
261 | 332) 391 350 | 352] 406 
267 | 334| 394 358 | 343| 404 
292 | 322] 408 364 | 346) 398 
297 | 338] 414 370 | 3391 404 
310 | 350] 445 392 | 358| 424 
315 | 346} 450 400 a2 445 
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WMorosaexrpuyeckve HaGaiogenna 12 Lacertae 11. 


Oxounyanue raoa. II 








Iipumeyanue 


Am 








| ID | Am, 


Am | IIpumesanue 
| 





J Do | Ai, 





us 


0-442 


m | om | 
2435756+407 | 0-372 | 0-461 





| m 
2435756+458 | 0-402 
46 








414 { 394] 458 387! 438 
419 | 406| 480 489 | 377} 424° 


ee 424] 469 | 496} 3211 439 
i j 


B ra6.1nue IT nociaeqoBaTeIbHO MpPHBeAeCHbI: 1OIMaHCKHe reJIHOLeHTpu- 
YECKHe MOMCHTHI HaG.TIodeHHM, pasHOCTH OecKa NepeMeHHOH HW 3Be3NbI CpaB- 
HeEHHA C AKCITbIM PHAbTPOM H 6e3 MHIbTPa, COOTBeTCTBeEHHO (WIA ath 
28/1X c xwKeTHIM (PUIbTPOM H CHHHM (PHJIbTpOM) H MpHMeyanua. ; 

Ha puc. | (a, 6, B, r) MpHBeseHbI KPUBLIe H3MeHeHUA GeCKa 3a OTILUIb- 
HBIe HOU. HarxKHve KpHBble—c KeATLIM (PHALTPOM, BepXHHe—6e3 ALTpa: 
(aaa 28/IX c cHHHM (bHADTpoMm). (KpuBpre cm. ua cTp. crp. 12—18). 


AHTEPATYPA 


- Adams W. S. Aph J, 35, 179, 1912. 

- Young R. K. Publ. Dom. obs. Ottawa, 3, N° 3, 87, 1915. 

. Stebbins J. Pop. astr., 25, 657, 1917. 

De Jager. Bull. astr. inst. Netherlands, 12, N® 449, 1953. 

-Maraaamspuan H. A, Brora. A6actym. acrpopusny. o6c., Ne 10, 1, 1949: 
»-Pasmaase H.A., Acrp. xypu. 33, 3 1956. 


Nm! @®N 


Mapr, 1957 r. 


PHOTOELECTRIC OBSERVATIONS OF 12 LACERTAE 
N. L. MAGALASHVILI, J. J. KUMSISHVI LI 


(Summary) 


Abastumani Observatory has taken part in the international coopera-: 
tive photoelectric observations of the 12 Lacertae star proposed to. us. 
by Dr. C. de Jager of the Sonnenborgh Observatory, Nederland, in August. 
and September, 1956. 

Observations were being carried out with the aid of a stellar electro-- 
photometer supplied with an antimony-caesium photomultiplier. 

311 observations were obtained without filter (Aeff=420mp) and with. 
yellow filter (Aeff=527mp). 

The paper gives individual observations and brightness curves for 
separate nights (pp 12—18). 


March, 1957. 
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24357212? 31 
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Sd0bL0)'9960L LOHMNBIGNSIGN  MabImsoeM4A00b , OCNICIGIEN Ne 22, 1958 
‘BIOJWIETEHb ABACTYMAHCKOM ACTPO@®H3HYECKOH OBCEPBATOPHH Ne 22, 1958 
a a aieoee = — 


ee ee... —— 
Se a re = = ee ee Se ee eee 





ee vis 





OJIEKTPO®OTOMETPHYECKHE HABJIOZEHUA 3BE3/JIbI 
HD 217050 


H. A. MATAAAIUBHAH, A. HW. KYMCHIUBHAY 


M. ®. Yoxep (o6ceppatopna Yopuep u Cyscu, CIUA) oprann3opan mex- 
“AYHAPOAHble KOOMepHpoBaHHble oToseKkTpHyeckHe Ha6lOqeHuA 3Be3 tbl 


HD 217050, B Koropnix 110 MpeLO*KeHHIO Yokepa yyacTBosasia u A6acTyman- 
-CKan  acTpodusnyeckan o6cepBaTopua. CornacHo paspaOoranHolt Yoxepom 


riporpaMMe, HaOJNOJeCHHA BeAHCb B Ba mepHofa: c 14 wong no 30 uwna H 
c 13 aprycra no 29 aprycra 1956 roma. 


SBe3sny HD 217050 Yokep uccareqoBan oTosmektpHyecku Bp 1950 — 
1952 rr. [1]. Tlo ero Ha6ntoneHuam aMIWJIMTY a H3MeHeHHA OvlecKa OKa3auach 
0."2; mpuuem OHa He ocTaeTca nocToaHHol. Ilepwoy u3MeHeHuA 6.1ecKa OKONO 
0.°8, npogomKuTeabHOCTE MHHYMyMa—oxouo 0.94. BbiacHHI0cbh, 4TO W3MeHs- 
fOTCH TaKKe, KaK JWIMHa Mepwoa, Tak un cba3a MMHHMyMa. OTa 3Be3a HEH- 
TepecHa TeM, YTO BO3MOXHEIM OObACHCHHeEM H3MeHeHUA ee 6ecka Yoxep 
CUHTA€T CYULCCTBOBaHHe TeMHBIX MTeH, KOTODBIe, oOpa3yacb Ha HI OKOWIO 
MOBEPXHOCTH 3Be3Qbl, BpallaloTCA BMecTe CO 3Be3z0li. IIpoxoxenne Tem- 
HOH, Oovlee xomOqHOH oO6acTH Yepe3 BHAKMOe MOJyllapHe 3Be3NbI MOKeT 
BHISbIBATh H3MeHeHHe O/eCKa H BO3MOXKHBIE H3MeHeHHA IBeTa, Take Kak ‘ 
H3MCHCHHA AMIVIHTY MMHAMYMOB, TO Mepe YBeCJIMYCHHA WIH YMeHbINeHHA 
Pa3Me€pOB H HHTeHCHBHOCTeH mATeH. 

Ha6loqeHua 3Be30bI NpoBomusuch Hamy IPH MOMOMWM 3Be3qHOrO 371eK- 
Tpootometpa, ycTaHoBseHHoro B HECMHTOBCKOM qoKkyce 33-cm pedbeKtTo- 
pa. B aaexrpodotometpe HPMMCHCH CYPbMAHO-lesHeBLIt POTOYMHOXKUTeND. 

Ha6oeHua Bemuch C *KeATHIM PHIBTPoM (Ref f= 527my). Metomnxa Ha- 
Omonenul H ux OOpaborKa Ghia aHaJIOrHYHOU, IPHMeHAeMOI! B A6éactymau- 
KOH OOcepBaTopuu mpH Ha6woneHnax SBE3 C MOMOIUbIO IeKTPpOotomer- 


‘pa [2, 3]. 
SBe3aMu cpaBHeHusa CW KAI: 
]. HD 217782 
2. HD 215664 
3. HD 215373 


VIonyyeno 212 na6mozenntit. 
Hamu onpenerensi Pa3sHOCcTH OslecKa 3Be32 cpaBHenua. B nocwelHve 
‘TPH HOW HaOmomenne: 15/VIII, 18/VIII, 27/VIII, KPOMe Ha6OwsoneHHit c 


AKEITHIM MHIbTPOM, NMOMVYeHEI TaKxKe HaQOeHHA C CHHHM (PHIbTpOM 
(Ocff = 381m). 
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20 H. A. Maraaamesuan, FAM. K yMcuMBHAH 
Tadauua I 
EE 
ey eee eee 
A\m2,1 Am3,1 
JD 7 eee 
Ref f==52Tmp ef f= 381m hef f= tia 331m: ! 
= a OO Oe 
m m : 
2435672 0-803 | 0-162 | 3 
676 792 163 2 
678 800 165 3 
680 788 160 3 
633 792 160 
684 798 159 4 
685 798 157 4 
701 790 1023 159 1289 3 
704 788 1-034 157 1-290 5 
Fe 791 1-034 171 1-283 I 


B tra6auue I nocteqoBaTebHO MlaHbl: IOuMaHCKHe AHH HaO.1OAeHHn,, 
pa3HOCcTH Oulecka MeaxK LY lepBoH H BTOpOoH sBe3laMH CpaBucHHsl B YKeJITOM 
(PHALTpe, WIA MOC1eNHAX Tpex HoUel HaGofeHHH—Te Ke pasHocTH B CH- 
HemM QHJIbTpe, 3aTeM—pasuocTH O1ecKa M@KAy TpeTbeH Hl nepBow paaeis 
CPpaBHeHHA B XKeNTOM (MILTpe, a AA MOCeAHHX Tpex Howe Ha Hoe 
—-Te 2Ke pasHOCTH B CHHeM (HIbDTpe, H, HaKOHeI,——~4HC.10 onpefetennli. Bee 


HaOJIONeCHHA IIPHBeeHbI K NepBOH 3Be34e CPaBHeCHHA. 





Tadanua If 





vc 
IDE | AQ | IIpumeuanne : IDe | Am | Il]pumeyanne 
a en 








m 


2435672°370 | 0-370 


m 
| b saacbrmoace ere IlpozpauHocTL 


376 250 | nwoxa 
380} 337! 464 ] 366 
‘354, 358 469 , 353 
391 348 ATI 364 } 
398 | 353 678-399 | 358 
4Ol } 354 403 | 358 
405 | 403 405 | 347 
409 348 410 339 
444) 339 4v4 | 350 
448 | 331 417 | 348 
451 335 433 351 
453 | 326 442} 350 
456 | 329 446} 341 
458 | 347 451 | 343 
464 339 452 350 
407 348 455 372 
471 332 458 375 
676 +387 529 460 366 
394 338 463 374 
399 | 348 467 363 
403) 368 ATI 356 
408 | 355 476 | 362 
A412 348 680-356 311 
415 368 364 305 
417 362 370 310 
424 | 386 374 | 333 
428 | 396 378 | 334 
437 384 381 330 
446 376 | 384 | 333 
449 | 376 390 | 335 
453 378 394 | 320 
398 | 330 
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IIponomxenue taba. II 


Ha6atonenna 3Besanr 1D 217050 21 


a 
IDo | An 
sh ee A Ne 


2435680: 401 
403 
408 
410 
413 
416 
445 
449 
452 
455 

$ 459 
463 
466 
470 
473 
476 
478 
481 
484 

683 +351 
355 
360 
363 
366 
369 
371 
374 
377 
381 
392 
396 
399 
403 
406 
417 
430 
434 
438 
684-341 
: 345 
350 
355 
359 
364 
373 
380 
385 
400 
404 
409 
413 
421 
426 
440 
446 
449 
453 
485 
469 
476 
480 
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Do 


2435685 - 322 I, 
326 


jot 


704 


330 
334 
344 
348 
360 
363 
378 
381 
385 
388 


399 


403 
408 
410 
442 
446 
452 
455 
458 
462 
466 
469 
471 
478 
484 
487 
491 


- 348 


355 
359 
364 
370 
375 
380 
385 
391 
396 
402 
416 
434 
441 
447 
454 
479 
486 
492 
497 
503 
509 


+292 


298 
302 
308 
312 
318 
325 
329 
334 
339 





m 
+372 
356 
385 
371 
361 
381 
376 
373 
373 
357 
368 
358 
364 
394 
383 
354 
360 
359 
354 
347 
364 
369 


350: 


348 
338 
340 
334 
352 
351 
348 
354 
342 
350 
346 
342 
321 
327 
312 
320 
344 
348 
328 
348 
350 
366 
372 
397 
392 
370 
364 
367 
304 
322 
339 
335 
317 
327 
341 
335 
333 
342 


am | An’ | IIpumeyanue 
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Oxouyaune taba. I 























IDe | Am Am' | IIpumeqanue JDe | Am Am! li pumeuanue 
m m | m m 

2435704°345 | 0-352] —0-054 2435704- 484 | 0-336 | —0-046 
359 | 338] 0-057 497 | 345 | —0-°053 
366 321 | —0-050 S12 352] —0-051 
370 354; —0-0$7 518 338 | —o:-060 
375 | 348| —o-069 713°364 | 381} —0-021 
381 354] —0-065 371 368} —0-038 
386 | 331] 0-058 375 | 323) —0-045 
393 | 332] —0-037 378 | 354] —0-028 
397 | 326] —0-035 383 | 349] —0-035 
AII 342 | —0-056 388 330] —0-054 
449 | 361 | —0-050 392 | 314] —0-079 
A454 | 364] —-0-040 395 306| —o-064 Hadaonzeuus © 
468 338 | 0-045 npepBaHLt 
“3873 343 | 0-026 OOTAKAMH 


B ta6snue I] nocweqoBaTesIbHO IpHBeeHbI: lOIHaHCKHH FeHOLeHTpH- 
YeCKHH MOMeHT HaQJUOJeCHHA, Pa3sHOCTH 6wlecKa MepeMeHHOH H 3Be3AbI CpaB- 
HHH C HKCATLIM DIVIDTPOM, a JI MOCAeHHUX Tpex HOYeH HW IMI CHHerO 
(PHAbTp a. ; 

Ha puc. 1 (a, 6) MpuBeeHbl KPHBbIe 6ecka 3a OTMeIbubIe HoH. /Las 
NOCe/IMHX Tpex HOveH HWKHWE KPHBbIe OTHOCATCA K HaGJIOHeHHAM C Kel- 

TbIM (PHJIbTpOM; BepXHHe€—c CHHHM. (Kpuppie cm. wa crp. crp. 23-24). 


Mapr, 1957 r. 


NUTEPATYPA 


1,.Walker M. F., Aph J. 118, 481, 1953. 
2 Maraaamsuan H. A, Broan. A6actym. actpo@usny.  o6c, Ne 10, 1, 1949. 
3 Pasmaasze H.A., Actp. xypx. 33, 3, 196. 


ELECTROPHOTOMETRIC OBSERVATIONS OF HD 217050 
N. L. MAGALASHVILI, J. J. KUMSISHVILI 
(Summary) 


Abastumani observatory has participated in the international coopera- 
tive photoelectric observations of the F[D 217050 star in July and August, 
1956 proposed to us by Dr. M. F. Walker of the Warner and Swasey 


Observatory, Cleveland, USA. 
Observations were being made using a stellar electrophotometer with 


an antimony-caesium photomultiplier. 
212 observations were obtained with yellow filter (Acff=S27mp). 
Individual observations and brightness curves for separate nights are: 


presented (pp 23—24). 
March, 1957- 
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ACATAJIOF CHEKTPAJIBHbBIX ABCOJIIOTHBIX BEJIMUHH 766 3BE3 
‘CITEKTPAJIBHBIX THIIOB Bu A B 44-x TWIOWIATAX KATITEMHA, 
PACITOJIOPKEHHDIX BHOJIb TAJVIAKTHYECKOLO MOSCA 
(|5| < 30°) 


P. A. BAPTAA 


Ilepspax onbitHad paOoTa mo onpeseeHHAM aGCOJNOTHDIX BC.IHYHH 3Be3K 


CilekTpaJbubix THNOB B u A , HayaTas Hamu ele B 1948 rogy, Oba ycnelllHO 
‘3aBepmeHa B 1951 rozy [1 . 


C Tex NOp MbI MpoqOsKaJIH CHCTeMaTHYeCKHe ONpeneeHua adcomor- 
HbIX BeIHYHH B H36paHHBIxX I]nomagix Kantelina. Oxonyateabioli wenbio 
OTHX ONpeAeeHHH ABJIAIOCb COCTABJIeHHE KaTaslora CeKTpadbHbix aGcosmorT- 
HbIX BeJIMYHH 3Be3, CIe€KTpaJIbHBIX THNOB Bu A B Maomanax Kantetua, 
PacnOvIOKeHHBIX B 30HE + 30° Mo rastakTHyeckoH WHpoTte. B nacTosulee Bpe- 
MA STY 3aa4y MOKHO CYHTATb OCYICCTBICHHOM Hamu, ecu He APHHUMATh 
BO BHHMaHHe []noulanu Kantetiva NoNe 1, 2, 3, 7, KOTOPbIe€ MbI HCKJIOUMJIH 
43 paccmoTpenua. TlocneqHue pacnowoxeHbl oKo0 Cesepnoro Toutoca 
Mupa (ckloHeHve neppoi +89°, a Tpex ocTa/IbHBIX okoI0 +75°) nH, mpH 
HCIOJIb3yeMOM HaMH cMocoOe paciliHpeHuaA cCMneKTpa, WIA HHX HeBO3MO2KHO 
ObI0 MOJIYYHTh TpeOyemblit HaOOLaTebHbI MaTepHan (BCTOMHHM, TO 
paciuupeHve cekTpa JOCTHralOCcb 3aMeWICHHeM JBHKeEHHA YACOBOrO MexXa- 
HH3Ma TevlecKona). 

Hapsagzy c 9ToH paOoToh Hamu ObMIM ONpesereHb! Tak»xKe aGCOMIOTHBIC 
BeJIMYHHbI 1387 3Be3q CNeKTpaJIbHbIxX TuN0B B8 u BO, pacnono*KeHHbIx B BBI- 
COKHX FaJlakKTH¥ecKHX wHupoTax [2]. TloctenHaa pa6ota Oba BHINOMHeHA, 
NIOMMMO OOIIHX 3Be3HO-aCTPOHOMHYeCKHX HeleH, TakxKe WH WIA CnelHasb- 
HbIX, CBA3AHHbIX C OOcy*KMeHHemM AOacTyMaHCKOro *yHaMeHTaJIbHOro KaTa- 
Nora MOTOMIEKTPHYeCKHX I[BeETOBbIX 9KBABaeHTOB (B. B. Huxonos, [3]). 

Virak, B HacTOAWeH pa6oTe mpexcTaBeHh a6couIoTHble BelMunH 766 
3Be3, CNeKTpaJIbHbIX THNOB B u A B 44-x IIlnomanax Kantretiua (Ta61uua 
I), pacnowloKeHHbIX BONb rasakTHyeckoro mosca b< +30°. Croma BKJIO- 
yeHbi H Te IInouamu Kantetiva (NeNe 20, 22, 23, 25, 26, 41), maHHbIe o 
KOTOPDIX MOMELIeHbI B HallleH mpeabimyuieH paG6ote [1]. Sto 6rimo cenaHo 
JIA MOHOTHE Halero Kataviora. 

Tlonpo6Hoe onmvcaHve HaOwORaTeIbHOH almapaTypbl, MeTOLMKAa MOQJy- 
YeHHA HaOOfaTebHOro MaTepHaJla H OMpeevieHHA aOCOJILOTHOH BeJIH4YHHDbI 
JlaeTca B HallleH, IHTHPOBaHHOH Bblle, pa6oTe [1]. Saecb MBI JIHUIb BKpaTIe 
HAlMOMHHM O06 OCHOBHbIX MOMeHTA€X. 
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26 PA. Baptas 
Tadsnua I 
IK | 74.950 | 54960 | i | b | ItK | 24950 | 94950 | i b 
| | 
| | | i ee ec aes ie ay 
8 | to3™ cae 92° pre 2° 46 2h3qm + 30°23’ 1 ara ar 

9: 3.08 --60 32 | 106 | + 3 47 3 26 +30 11 | 127 !—21 
10 ee ea 14 | 118 | +13 | 48 426 | ee 17 | 136 = 
II ge s95s | 123 | +27!1 49} 5§ 27 29 43 | 145 |— 2 
17 19 24 +60 16 | 59 +19'| so! 627 +29 49 | 151 | +10 
18 | 21 25 +60 23 | 68 | + 6 | | 51 727 | +29 54 | 156 | +22 
Ig i 23 25 +6017 ; 81 |—1) | 62 1757 | +30 00 24 | +23 
20 | O 43 +45 37 | 1 eee © Aa 63 19 02 | +30 04 29 | +10 
a) ie | teB) Blo al ee | tee | elo 

3, er ae | i a 4 
7 a 3 42 | +45 10 120 | — 7 | | 66 | 22 00 | +30 24 53 |—21 
24 | 4 43 +44 s6 | 128 a | 67 3.03 | +3027 | 65 —28 
25.) 5 at +44 51 | 133 | + 9 72 413 | +15 18 | 146 24 
26 640 | +44 47 | 138 ; 4-18 | | 73 517 | +15 04 | 156 | —aI 
a) re jiee |e ligt a) oe | see | be ha 

a i 3 ) H : 
35 | 18 47 sey ee ae | | 76 | 8 18 +14 St ! Bp Neaee7 
39 | 19 49 44 § AT 97 | 5 17 12 +14 § 4 | +2 
40 | 20 49 +45 11 53 O | 86 18 13 +15 OF 10 ae 
AI 21 §2 +45 14 OI — § | 87 | 19 13 +15 05 i oO 
42 ! 22 51 +45 26 70 | —13 | 88 20 12 +315 19 24 ;—I2 
de | 23 52 | —I17 | 89 2I Lo : +15 22 33 | —23 


+45 07 | 80 

Ha6monareibHpili MaTepHat nmomyyeH c 15°.5 OObeKTHBHOH MpH3MOK¥,, 
MOHTHpoBaHHOli Ha 20-cm kKamepe 40-cM pedpaktopa. CsBerocHla KaMepbr 
1:5. IIpH aByxuacoBol 9KCHO3HIMH MOJIyYaIOTCH CHEKTPbI 3Be31 -10 9.5 


peluunHbl, Jluuelintaa Jucnepcua nomyyaemoro cneKxTpa 115 A/mm oKo.0 Ha. 

HaxonenHe HaGmloaTebHoro MaTepHada IpOokKalOCb, B OCHOBHOM,. 
c man 1948 roza 0 oKTAOpp 1955 roga (ta6aMua II). 

Hekotopaa YvacTb Ha6wocaTebHoro MatepHata Momyyena H. b. Kawau-. 
Waa3e, KOTOpad OAHOBPeMeHHO C HaMH NpOH3BOAHa OMpeeieHHs aOcoJIIOT- 
HEIX BCAUYHH JULIA 3BC3,, ciekTpaibubix THHon Gu K B Tex xe IIuonlanax 
Kanrelina (cm. ctatpio H, b. Kasantayse B STOM Xe HoMepe BroJeTeHs). 

Cuauanta aia Kaxkgol Tlaouanu Kanrefia Mbt nomyyatn 3—4 Hera- 
Tuba (C 9KCHO3MIMeH TomTOpa-aBa yaca). Ho nepBpie ke ONpeeeunA NO~ 
Ka3QJIH, YTO MOJyYAeMble NO PasTNUHbIM eraTHBaM aOCOJNOTHbIe BeAHYAHEL 
OTIHYHO corlacyloTca MexKAy coGow; BeposTHast OlmHOKa OMpemeaenHsA a6- 
COJLOTHOH BeIHUMHbDI9 = --0.%10, tomy cmoco6cTBOBa.1O BBICOKOe KayCCTBO: 
HaOsUOLaTeIbHOro MaTepHaia H TO OOCTOATeJIbCTBO, YTO MO KavKHOMY HeTa- 
THBY MbI HOJIyYaH cpeqHee H3 Tpex ompecemtenHH aOCOJIOTHOH  BeHUYHHDI 
(paz1M4Hble peAyKUHOHHEIe KpuBbie). Tlosromy, BroceAcCTBHH MbI OFpalil 
YMBaJIUCh TOAbKO ABYMA HeraTHBaMH, a B TeX CTYYaAX, KOTa B anyon mM10-- 
lake Oblio MaJlO 3Be30, MaKe OAHHM. 

KputepHamn aGcoJHOTHOH BesIMYHHbI CYKHAM MOTHBIC HOTTOULCHHS 6 
-BOJOpOAHBIX IMHHAX Baapmepa (Udy, Ha, Te). 

V3mepenve BeJIOCb IPH WHpOKOH len MHKpodoToMetpa;, H3MepeHha 
BbINOJIHeHbI Ha Tak Ha3biBaemom Opicrpom muKpodorometpe. Ue Bbipe- 


° 
Sala H3 H3MepAeMOrO yIaCcTKa CMeKTPa MOJIOCKY WHpHHOli B cpegqHem 18 A. 
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Raranor cnextpaapupix a6coaoTHpix BeAHUHH 766 aBe3q cnextpaabnpix tHnon B x A... QF 
__ Fa6xena I] 

Nehe von | ae aerrma | ea Ne HeraTupa lara + | remem | ara | rie [ane | ae seams | at Ne HeraTuBa Hara om | aaa | HK 
I 2026 9+ 77-1946 42 60 3304 I-12: 1900 46 
2 2079 22: 9+ 37 61 3305 ie © ees 24 
3 2086 30° 9+ 4, 18 62 3306 aera: ‘ 46 
4 2089 2:10: 4 18 63 S207 3°12° 4, 46 
5 2091 7°10 yy 21 64 3308 5°12- 4 24 
6 2192 24-12 II 65 3310 ScIge- 2 
7 2197 17° 11947 11 66 3340 eo ee 50 
8 2199 16+ 2+ 5, 27 j{ 67 3341 U7 +I2+ 4 St 
9 2200 16+ 2- 27 68 3347 8+ 1-19$1 50 

10 2441 15 5+1948 39 69 3348 B+ 1+ 4, St 

If 2532 11- 8 y 38 70 3349 8+ 1s 4, 50 
12 2533 11: 8+ 4, 38 71 3350 8. Te 4 51 

13 2537 6-9: » 17 72 3352 10> 1? 51 

14 2538 6: 9+ 5 17 73 3462: POOF os 39 
15 2539 6° 9+ x 17 74 3463 10: 6: y, 39° 
16 2546 9° 9: 20 75 3488 1th Fe 65 

17 2547 9° 9° 9 4l 76 3503 yay ame 65 

18 2549 26- 9+ 5, 4l 77 3507 28- 7+ 4 65 

19 2550 27° 9: 4 20 78 3508 29° 7+ 65 
20 255! 4°10- x 4! 79 3599 29° 7° 9 r= 
21 2553 4:10" 4 20 80 3530 Ti. 8. 19 
22 2565 8-10- 4, 22 81 3531 TI. 8 19 
23 2567 8-10- ,, 25 82 3666 28-12 ,, 49 
24 2574 29-10 22 83 3667 28-12- ,, 49 
25 2576 29-10-45 25 84 3668 28-12- 49 
26 2586 31*1O" a5 23 85 3669 29-I2+ 4, 49 

27 2587 31-10-44, 26 86 3072 30-12- 48 
28 2588 31-10- 26 87 3673 30+12- 48 

29 o777 26- 6- 1949 38 88 3701 I7+ 2+1952 48 
30 2781 3° 7° 41 89 4539 31+ 7-1954 | 88 

31 3067 15- 41950 | 62 90 4540 1° . 87 

32 3068 IS' 4° y 62 gt 4541 6+ 8- y 87 

33 3083 3+ de ogy 62 92 4572 24: 8+ ,, 83 

34 3089 24° 4° 4 63 93 4574 25-8: ,, 43 

35 3126 16+ 6+ » 63 94 4575 25-8. , 89 
36 3218 §° 9° om 64 |i 95 4576 26-8 ,, 89. 
37 3219 6:9: x 40 | 96 4577 26- 8. y 43 

38 3220 9° 9+» 20 97 4578 26-8. ,, 42 

39 3222 12- 9+ 22 98 4653 6-10 72 

40 3223 12° 9: 23 99 4654 6-10- 4 73 

AI 3226 13° 9° 4 64 100 4710 2D- 3-1955 76 

42 3227 13° 9+ 4 64 IOI 4711 20- [+ 4 76. 
43 3228 13° 9+ » 66 |} 102 4712 27° I+ x 74 

A4 3229 13° 9° 67 |} 103 4713 23- 1+ y 73 

45 3232 14: 9+ 66 104 4714 28- 1+  y 75 

46 3233 14-9: » 66 105 ATS 29+ I+ 74 

47 3234 14° 9+ yy 66 106 4719 21+ 2+ y 75 

48 3239 15+ 9+ » 67 |} 107 4761 26- 5+ » | 85 
49 3242 17° 9+ 4 67 108 4763 12: 6: yy 86 

te) 3243 17* Gr oy 67 109 4764 16+ 6+ 4 86. 
St 3244 18. ar 38 110 4765 16+ 6 ” 40 

52 3270 I7-I0O-  ,, 22 1II 4766 I7* 6 y, 40 

53 3274 18-10: ,, 25 112 4921 13*IO+ yy 9 

54 3275 18-10-  ,, 26 113 A922 13-10- Io 

55 3282 StIle  y AT 114 4923 14-10- yy 8 
56 3283 S*1I- 47 IIS 4924 I4-10- ,, 9 

57 3287 EL* LL: ng 47 116 4925 14-10- 4 IO 

58 3294 | Cre 6 ee 46 117 4926 14-10: ,, 21 

59 3302 30-II- 46 


Takas nmojocKka COACPARKUT MIABHY!O WaCTb JlavKe OUCHb CHJIBHbIX BOJOPOL-- 
HbIX JIMHHH HW TEM CaMBbIM XapaKTephH3yeT NOJIHOe NOMIOWIeHHe B STHX JIMHHAX. 
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Hapsay C BOAOPOAUbIMH SIHHHAMH W3MePSJIHCb Tak?Ke  HempepbiBHble 


yuacrku cnekTpa c uentTpamH A4020, 244055, 14160, 24280, 24405 A. 
PeYKUHOHUbIC KPHBbIe TOCTPOCHbE Ha OCHOBE C.TeyIOULMX COOTHO- 


IWeHHH: 

ad J T 

Ni ON, N; 

-——-, —— H ——, 

Hy He Hs: 
bike 

Logg + L | Sree ey | 
_— 280 4405 4055 1 4160 ‘ 


2 
Ey =Tit, Ha=In,, Re =! 7:3 


(/—o3HauaeT HHTeCHCHBHOCTD). 

Jian 19-TH 3Be39, OOW{MX co ciHcKom Trontepa [4], conocranaeltue 9THX 
COOTHOUICHHH, KOTOpPble, Kak BH HO, MpescTaBsAloT cOOOH He MO/IHble mor- 
JIOULCHHA, A HEKOTOPbI€, MPONOPUWHOHAIbHbIe MOCIeHHM BeJIMYHHb!, BbIpA- 
2KEHHbIe B MPOH3BOJIbHbIX C/[HHHIMAX, C MOJIHbIMH TMOPIOuleHHAMH WAM 3KBH- 
BaJlCHTHbIMH IUMPHUAMH BOROPOAHHIX MHNHH MOKa3al0o, YTO OHH OYeHb XOpO- 
IO XapaKTepH3yloOT MOCICAHHe H CBOOOAHO MOryT 34MeHHTb UX MpH NocTpo- 
€HHH PeAYKUHMOHHBIX KPHBbIX. ITO OYCHD BarKHO, T. K. OCBOOOAKMAeT Hac OT 
‘HEOOXOJMMOCTH H3MepeHHA MOMHOPO MOPMIOULCHHA HTH IKBHBAICHTHOH WIMpH- 
tHbI CUCKTPaJIbHbIX JIMHHH, YTO, KAK H3BeECTHO, MpeCACTaBIAeT OUCH KpONOT- 
‘AHBY!IO H TPYHOeMKYIO paOoTy H TeM IIPeNATCTByeT MACCOBBIM ONpeCeHHAM 
aOCOJIIOTHBIX BeJIHUHH. 

J\1a MOCTPOCHHA PeAYKIMONHBIX KPMBbIX CTAHZapTHbIMH 3Be34,aMH C.y- 
KHIH 3Be3/bI C H3BECTHBIMH TPHrOHOMeTPHYeCKHMH HM CMeCKTPaJIbHbIMH Ma- 
pamdiakcamn. JlaHubie JLIt HAX ObIM B3ATbI H3 CBOAHOTO KaTalora 3Be3,HbIX 
nNapatakcos TocyqapcrBenuoro acTpOHOMHYeCKOrO HHCTHTyTa HMeHH IlTepx- 
GOepra (TAMIL), cocrapzennoro TI. TI. Mapenaro [5]. Tlocrequat mpr BKpatue 
Ha3sbipaem CKT. 
| Tak KaK HHTCHCHBHOCTH OaJIbMePpOBbIX JIHHHI 3aBHCsIT H OT CHCKTPaJb- 
HOrO THA, TO JWIA HCKIIOUCHHA BJIMAHHA YTOH 3a€BHCHMOCTH MbI pa30H.In 
o6acTb B5—A7, B KkoTOpol MbI MpoH3BO_MAM Hamm onpezemtenua, Ha B5— 
—B9 u AO—A7 wk KaxkOH B OTACIDHOCTH TIPHMeHWIH MpewIOxXeHHyIO HaM 
akanemukom B. A. Am6apuymMaHom dopmyuly: 

Mie = for (Ni) +2 (Bi—B7). 
. Bnecb wien k(Bi—B7) maer nonpaBky 3a CMeKkTpacIbHbIit Kacc, a Ny—on9 
H3 BBINIe€YKa3aHHbIX COOTHOINeHHH. 

Ota PopMy.la MaeT BO3MOMHOCTD NMOCTPOHTb, MpH MOMOMWLA CTaHapt- 
HbIX 3Be3 NMomKaccop B5-—69, penyKWHOHHy!IO KPHBYIO JIN NMORKTACCA 
B7 (k—nexkoToppi Kkospuunent, KoTOpHii NOMOupaeTcs Tak, YTOObI peAyK- 
‘ IHOHHaA KpHBand NogkaAacca B7 noKa3blBasla MHHHMAJIbHbII pa3s6poc TOUcK), 
a 3aTeM, IIpHMeHAA STY 2%Ke POPMYyy H PeAYKWHOHHY!IO KDHBYIO MOAK Acca 
- B7, NomyIMTh WIA ACCIEHYEMOK 3Be3jIbI MaHHOTO CMeKTpPaJIbHOrO MOKIAcca 
B o6mactH B5—B9 raxoe 3HaueHne M, Kakoe lala Obl PeAYKUMONHAaA KpH- 
Pan, COOTBeETCTBYIONLaA STOMY CIICKTPaJIbHOMY MOLKaCccy. 

TloctpoeHHble HaMH pejJIYKUMOHHbIe KpPHBbIe (eC.1H MPHHATb BO BHHMA- 

. WHE BCe BO3MOKHbIe OMHMOKH) MOKA3SbIBAIOT MHHHMAJIbHbIM pasOpoc ToYeX, 
«YTO FOBOPHT B T10.1b3Y HCHOJIb3OBaHHOM HaMH MeTOHKH. 

Ham Kataaor aOcoJI0THbIX BeJIMYHH 3Be3n (TAOAHUA IT] B KOHIIe cTa- 
TbH) COJlepxKHT B TepBOM cTOMOUe MOPAAKOBbIe HOMepa 3BE31, BO BTOPOM 
—Homepa Ilnomaneti Kanretiva, B TpeTbeM MH YeTBEPTOM——IfOMepa 3Be3 TO 
Katanoram BSD u HD, cootserctspenuo. Hecko.1bKO 3Be3. HE OKa3aIHCb HU 
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B OAHOM H3 STHX KaTasioros. /l1a HUX B YeTBEpTOM %*Ke cTOMOUe WaHbI HOMepa 
mo KaTajiory BD, Mbi u3mMepaviv BCe 3Be3/bl CNEKTPaAbHbIX THTOB B5—A7, 
HaXOMAUHeCH Ha FOAHOM Mowe MWiactHHKH 5°X5° [1]. Koopznuatsr 3Be34 
Aanbl Wit 1950 roga. TocteaqHHe MbI BBIYHCIAIH MOAb3yYACb KOOPAMHAaTaMH 
1900 roga u3 KaTraiora HD wu ta6anuamu mpeueccun Terepca [6]. Jaa 3Be3A, . 
He cogepxkauuxca B HD, Mbt Opamtn manure us BSD uan BD. 

B cegbMoM cTo6ue KataJiora NoMeLIeHbI BH3yaJIbHbIe BEHYHHbI 3Be3.5 
mo KaTasiory HD. Jia 3Be3q, He BxOAAUIMX B Katasor HD, nau dboTorpadu- 
"eCKHe BeJIMYHHbI no KaTaJiory BSD van pu3yaibHble BemMunHE no Bl. 
TloculeqHve MOMeleHbI B MpocTble H KBakpaTHble CKOOKH, COOTBETCTBEHHO. 


B crom6uax 8, 9, 10 npuBezenu cllekTpbl 3Bne3q no BCD, HD xy AO’ 
COOTBETCTBEHHO. Kak 06 9TOM NOApOOHO roBopHuocb B Hallleli IpeabIAyuiel 
paOoTe, JIA YCTPaHeHHA BO3MOKHBIX rpyObIx OMIMOOK B CeKTpasbHOH Kac- 
CHUKAILHH, MbI MepekiaccHHUMpOBaIH BCe 3Be3JbI B uccwleayemMbix [lo-- 
manax Karelia, Moab3ysicb IpH 3TOM rapBapACKHMM KPHTepwaMN crektT- 
paabHoro Kilacca. [1a OoAbuIeH TOUHOCTH MbI OpanH HekoTOpoe cpegHee U3 - 
3THX Tpex onpedeteHHi BCD, HD, A6 (AGactymaucKkue), oTerbHO paccmar- 
PuBaA CYYaH, KOra Mbl HMeJIH WeO c rpyObiMu OWMOKaMH B K.1aCCHuKal 
BSD uau HD, to, aipouem, OpiBavio pexko. Mm mbt n0.1b30BaV1cb IIpH onpe- 
ACNEHHM AOCOMIOTHOH BEHYMHbI; pH 9TOM OHO y Hac O603HayeHO yepes AO’. 

Hakonen, B Karasore JaHbl BH3yaJIbHble aOcOJHOTHbIe BEIMUHHDI 3Be3,1, 
OlpeeseHHble HAMH HW YMCA ONpeeleHHH aGCOJMOTHDIX BeEHUHH JWIA LaHHbIXx 
3Be31, a HaPAAY C HHMM KOJIMYeCTBa HeraTHBOB, Ha KOTOPBIX ObIMM OCHOBaHbI 
OlpeqevleHHa. 

3aMeTHM, 4TO B NpewbiqyuiMx padotax [1], 2] Met qaBaaqu BeposTHy10 
OWHOKY OMpeketeHHA aGOCOJIIOTHOH BeIMUHHBI (9) AIS KaxKMOW 3Be3bI OT- 
HeAbHO. M3 313 3Hayenni mocaenHeli Mbl yOeAHJIHCb, 4YTO OHA O4eHb Maclo 
MCHHeTCA AIA OTeJIbHbIX 3Be€3, H B CpeqHeM paBHsetca +0.™10. Benenct- 
BHe 29TOTO MbI BIIOCIEICTBHH He BbIUHCIAIH 9. 


OueBHaAHO, HacTosiwHi Katasor, B KOTOpbIH BOLIIM HM JaHHble Hale 
mpelbilyuyenh padotni [1], qaer 6o.tee OoraTpli Matepvan (766 3Be3q) aa 
HCKYCCHH. " 

Mbl Moctpow.id AWarpaMMy CMeKTPp-CBeETHMOCTb Ha OCHOBe {JaHHbIx Ha- 
mero Katavsiora (pyc. 1). 

J\ia cpaBHeHHA MbI MpHBOAHM COOTBeTCTBYIOINYIO YaCTh WuarpaMMni 
CI€KTP-CBeTHMOCTb, MocTpoeHHou IT. [I]. Tlapenaro [5] "a ocHope cnextpaup- 
HbIX AOCOJIOTHBIX BeHYHH H3 CKT (puc. 2). 


Kak BHXMM, DMarpaMMa HMeeT BNOHe OOBIYHbIM Bua. HukaKkoro caBura 
HYJIb-NYHKTa Jind 3Be3 A, KoTOpoe Kak OyATO Obl Ha6mlOMaoch B Hallel 
UMTHPOBaHHOH Bbllue paboTe [I], rye y Hac HMeJICH CpaBHUTeIbHO CKy/HbIit 
MaTepHal (Bcero 176 3Be3—), 3mecb He HaGsrogaetca. HykHO 3aMeTHTL 
TO.IbKO, 4YTO Y HAC NOMy4aeTCA CPaBHHTeJIbHO OOIbIe 3Be3 C AOCOMIOTHBIMA 
BeJIMYHHaMH, 3aKJIIOYCHHbIMH MexkaAY —1 Hu —2. OnHako, AHarpaMMa cilekTp- 
CBeTHMOCTb (pHc. 2) aia 3Be32 O—A enBa JIM MaeT BNONHeE peasbHyto Kap- 
THHY. ITo oTmeuyaerT cam ITI. IJ. Napenaro. Cnoco6p onpeszeleHua cleKTpaub- 
HbIX AOCOJMOTHBIX BeJIHYHH, yNO@Tpe6vIseMble B GOJIbUIHHCTBe paOoT, MaHHble 
KOTOPBIX BOIMIH B CBOJHBIH KaTaor TAMU, aaa panuux 3Be3n Mapas He 
MHIMBHAYaJIbHble AOCOJIOTHbI€ BeJIMUHHbI, -a HeEKOTOPble cpemHHe 3Ha4ecHHS 
MOcJ1e HX. 

/\1A 3Be3q Halero Katagora He OKa3aJIOCb MaHHbIX H3 Upyrux ucTou- 
HHKOB, 4TO 3aTpyHAeT erO BCeECTOPOHHIOIO AMCKycCHHWO. OnHako, Ada Ha- 
wero BbILIeyNOMAHYTOrO cnvcKa 137 3Be3, pacnowO%xXeHHbIX B BbICOKHX 
radakTHYeCKHxX wHpoTax [2], Oka3sa10cb AoctaTOUHO AaHHbIX u3 IpyrHx 
MCTOYHHKOB, YTO a0 BO3MOMKHOCTh MpPOBeAeHHA HCKYCCHH MaTepnaa 
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Toro cnucka. Pe3y.tbTaTh! COMOCTAaBJeNHA HalWIHX JaHHbIX C JaHHbIMH KaTa- 
norop CKT [5], Unae3uurepa [8], o6ceppatopuu Buxtopua [7] w Tpuronomer- 
pWueckHMH aOCOJMOTHbIMK BeAMUMaMH no KaTadory JkeuKuue [9] oKa3a- 
JIUCb BMOJHE Y/IOBJIeTBOPHTeJIbHBIMH. Tak Kak onpeseteHHaA aOCOJIOTHbIX 
BEJIHYHH IIPOK3BOAATCA HaMH OAHHM HU TeM 2%Ke MeTOJOM, pe3y/IbTaTH AHC- 
KYCCHH BBbIleyMoMaAHyToro cmucKa [2] MbIl MOKem TepeHecTH Ha ManHblit 
‘Katasor, OcHoBHoe B 9THX pe3yJbTaTax caenyioulee. [I]pHmensemplt Hamu 
MeTO], aeT aOCOJOTHbIC BeJIHMYHHbI, BIOHe CpaBHHMble C TeCMH, KOTODPHIe 
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Pac. 3 Puc. 2 


WOMVYCaIOTCH MPH MOb30BaHHH SKBHBAICNTHBIMH IIMPHaMi — BOLOPOJUIbIX 
JHHH (pesyJibTaTbI cpabHenua c JanHniMu Terpny wu Maynseas {7]). B ro 
Ke BPCMS AHHbIT MeTOA CMOocoOcTByeT MACCOBbIM ONpee1eHHAM aOcOMoT- 
HbIX B@JIHUHH, UTO OUCHD BaXKHO IIPH TeX CKYJHbIX JaHHbIX O06 aOcO.TIOTIIBIX 
BEIMUHHAX 3Be3H, OCOOCHHO—C.1a6bIxX, KOTOPBIMH 3BC3,.HaA aACTPOIOMHA 
pacno.iaraeT B WacTosiee BpeMA. 

B 3aksiouenHe OTMeTHM, 4TO B AOacTyMaHcKOH OOcepBaTOpHH K CeTO;t- 
HALIHeMY JHIO ONpeseleHb! aOcOMOTHbIe BeIHYHUBI 97Y aBe3mq CMeKTpa.th- 
HBIX THHOR B5—A7 (3pe3nnt RaHnoro Katamora, 3Be3bl CHHCKa H3 padorTH 
[2] u 57 cr. YapTHDIx 3Be3,, 43 pa6oThl [1}]) uv 425 3Be3 NOSANHX CNOKTPadb- 
HbIx Kaccos Gu K (cm. 3gecb Ke cratbio H. B. Kananyag3e), seero 1404 
3Be30, UTO OOOrallaer ManNbie OO aOcOJIOTHBIX BeEIMYHHAX 3Be3/, WH MO7KCT 
MOCIY2KUTb JOMOJIHATebIIBIM MaTepHaJIOM WIA PeIWeHHA TeX WH HMbIX 3a- 
Nay acTpOPu3UKH H 3Be3AHOH ACTPOHOMHH. 
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Ta6bsuna III 
(Katrazor) 
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I | 43 225022 | 0 oo-1 | 4+42°39' | 7°7 Ao Bg 0-5] 62 
2 | 43 225034 00-2 46 59 | 8-0 Ao Al 1-4] 6 2 
3 1 43 | 466} 225115 O1-0 44 00 | 8-6 | Bg Ao Ao 1-0] § 2 
4 | 43 72 03'1 44 12 | 8-0 Ao A2 0-31 62 
5 43 83 03°2 46 49 | 8-5 Ao |} Bg 0-5} 62 
6 | 43 99 03°4 44 28 | 7:9 Az | A4 1-3} 62 
7 | 20 2560 26-9 47 13 | 8-9 A2 Az |[—o-2} 31 
8 | 20 2599 27+2 46 07 | 8-7 A3 | Aq |—2-4|] 42 
9 | 20 2621 27°4 44 47 | 9:2 Ao Ao {-—-1'4] 6 2 
10 | 20 2836 29°4 46 52 | 8-1 A2 A2 1-3] 9 3 
II | 20 2837 29°4 43 27 | 9:0 Ao Ao |—0-6} § 2 
12 | 20 2876 29°7 43 35 | 8-4 Bg | Bo |—o-1] 3 3 
13 | 20 2982 30°7 47 23 | 7:9 Az | A2 0-4] 9 3 
14 | 20 3069 315 43 05 | 8:0 A3 Ag |—I1-°S] § 2 
15 | 20 3080 31°6 44 48 | 9-0 A2 | Az 0-4] 6 3 
16 | 20 | 295 3291 33-6 44 23 | 7:3 | Bg B8 Bg 0-5} 9 3 
17 | 20 3543 36-0 47 46 | 8-4 A2 Az |—I-0] 9 4 
18 | 20 | 1078 36° 46 00 |(9-44)} Bo Bg |[-—0o-4] 5 2 
19 | 20 | 373 3565 36:2 44 24 | 7:9 | Ao Ao Ao I-2| 9 3 
20 | 20 3575 36-3 43 38 | 8-8 A A3 |[—0-6)10 4 
2I | 20 3683 37°2 42 24 | 8-5 AZ | A3 O-4] $2 
22 | 20 11950 3803 38-3 46 42 | 8-4 | AS | AS AS 0-3| 84 
23 | 20 | 1970 3873 39°0 47 10 | 8-6 {| Ao A Ao |—1I-5]12 4 
24 8 3949 39°9 62 30 | 7°8 Ao 4 Ao 1°3] 31 
25 | 20 | 2043 AII7 41°3 46 42 | 8-4 | Ags AS As {—o-1! 84 
26 | 20 4223 42°3 43 12 | 8-4 A3 | Ag |—1-9] 7 3 
27 | 20 , 4254 42°7 47 30 | 8-8 AS A6 —0°9 | 8 4 
28 | 20 4267 42:7 43 07 | 8-0 AS A6 j—I-0; 84 
29 8 4253 42°8 57 46 | 8-6 Bg Bo |—0o-4; 31 
30 | 20 |13491 4297 43-0 45 37 | 8-7 | Bo | Bo ; Bg |—1-6|12 4 
31 | 20 ; 620] 4364 43°7 45 99 | 7-8 | Ag | AZ | A4 1:0} 9 3 
32 8 4349 43°7 62 18 | 8-2 A2 A2 I-2} 21 
33 | 20 4460 44°5 A7 32 | 8-2 B By }|—2-1/12 4 
34 | 20 | 653| 4478 44-6 | 45 01 | 9-2 | Bg | Ao | Bg |—o-7|11 4 
35 | 20 4604 45°7 43 24 | 8-8 A3 | A3 0:0; § 2 
36 | 20 » 4696 46°7 42 43 | 8-9 A A2 |—1-0] § 2 
37 | 20 4950 49°2 47 20| 8-5 | Bg | Ao + Bg }—o-7! 9 3 
38 | 20 4985 49-6 45 32 | 8-3 | Bg Ao Bg 0-6 (12 4 
39 | 20 | 2397] $049 50°F 46 51 | 7-9 | By | Ao | Ao |—o-2 (12 4 
40 | 20 5064 50-2 43 41 | 8-6 Ao Ao |—0:8! 9 3 
41 | 20 5091 50°5 46 19 | 7-8 Ao Al 1+2)12 4 
42 | 20 | 2488 5334 52°9 46 52] 8-0 | B8 Ao B8 |—o-1; 62 
43 | 20 } 2494] $344 53-0 46 37 | 7-8 | Bg | Ao | Bg —o-3 | 6 2 
44 8 | 892 5342 §3°2 61 00 | 8.0 | By Ao Bg 0-2) 31 
45 | 8 | 439} $787 57°4 §9 28 | 8.6 | Asp} Az | AZ 1-2} 31 
46 | 8 | 443| $797 57-5 | 6012] 8-8 | BB {| Ao {| Bg | o-4] 31 
47 8 6183 | 1 00-8 57 55 | 8-6 A2 A2 1-6) 21 
48 | 8 | 1069 6382 02-7 60 32 | 8-2 | Bap | Ao |} Bo 0-6 | Bet 
49 8 1 §53 6408 02-9 60 04 | 9-2 | B&p ; Bg Bg |-—o-1! 31 
50 8 | 1609 6581 04-6 62 05 | 8-9 | B7 Ao Bg 0-2) 34 
51 8 | 1656 6832 06-9 61 34 | 8-4 | B6 Bg B8 0-6} 31 
52 8 | 176 6871 07-2 58 43 { 8-2 | A7 } A3 As I°4} 21 
53 8 7285 II-1 58 02 | 8-2 Ao Bg 0-4}; 31 
$4 § 7330 11-6 62 27 | 8-8 Ao Bg 0-2] 31 
55 | 8 | 216] 7432 12-5 s9 03 | 7-9 | B7 | Bo | Bg OI] 31 
56 | 21 8871 25°3 44 41 | 8-6 Ao Ao Ord 31 
57 | 21 | 955 9251 28-9 46 09 | 8-4 | A2 Ao Al 1:0! 6 2 
8 | 21 15| 9393 30: 3 43 49) 8-5 | Ao | Bg | Bg o-3| 62 
59 | 28 33 9492 31+1 43 50| 8.1 | Ao © Ao | Ao 0-71 62 
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60 | 21 ss 9557 1 31-7 | -+43°33'] 8-5 | Ar Ao Al }|—o-4] 6 2 
61 | 21 { 1042 9621 32°3 45 35 | 9-r | AI AO Ao 0-0/ 3 I 
62 | 21 | 1665 9645 | 325 a6 39 | 8-7 | A2 Ao AIT |—0-2] 31 
63 | 21 | 453 9668 32°7 44 36 | 8-9 | AZ Ao Ao [—1-3] 31 
64 | 21 |1076 9736 33-1 46.07} 9-2 | Al Ao Ao |—1-2 3 I 
65 | 21 | 1077 0739 39°2 45 41 { 9-0 , Ao Ao Ao 0:8 3 I 
66 | 21 87 9824 33°9 lee Oa et eee aed me Ao Ao 0-0 3 I 
67 } 21 9937 35:0 43 26 | 8-6 Bg Bo O-1 2 
68 | 21 {1258} 10274 38-4 46 10 | 8-4 | «Ao Bg Bg O-2]| 6 2 
69 | 21 | 637} 10306 38-7 44 49 | 8-7 | «Ao Ao AI +3 6 2 
70 | 24 11883] 10321 38°38 46 32 | 8-9 | «Ao AQ] 2 o-5| 42 
7-4 21 10499 40°3 43 29 | 8-9 Ao Ao |—o-7! 31 
72 | 21 | 703| 10547 40°7 45 11 | 8-6 | Ao | Bo | Bo }{—o-9} 31 
73 | 21 | 7984 10765 43°2 44 25 | 8-6 | AS AS AS Ox5 1-4-2 
74 | 21 | QOL} 1107! 46°7 45 02 | 8-0 | Bs Bg Bog 0-2 3 I 
75°) oe 326] 11095 47-0 44 O04 8-0 Ao Ao Ao I-I 2 
76 | 21 | 1558] 11254 48-6 45 35 | 8-8 | Ao Ze Ao }—o-6] 6 2 
77 | 46 14276 216° 29 49 | 8-7 A A3 I-I]10 4 
‘4 46 14522 | 18°5 27 50 |] 8-8 A2 Ad 1-2] 84 
79 | 46 15039 23°2 29 41} 8-9 | As | A5 0-5} 84 
80 | 46 | 2401 15334 25°9 30 06 | 9:5 |; Ao Ao Ao 0-6| 84 
S15 ||. 22 15561 28 +3 42. 20°< 747 Av Ao 0-4) 31 
52 | 46 15705 29°3 28 21 8-0 Ao Ao 1-O/ 12:4 
O32.) 129 15669 29°3 | 42 30 [| 9:2 Ao Ao |{[—1-2) 42 
84 | 22 15744 | 29°9 | 44 14 | 8-4 A2 Az of 2 3 
6 eee 15787 30°4 44 19} 8-6 | Ao AY a : 2 
86 | 22 |2993) 15853 31°2 46 29! 8-0 | Aop | Ao | Aop | 0-6 2 
87 | 22 [1819] 15905 321 45 44| 9-5 | Ao | A AO) /ie5 |! 8: 3 
88 | 22 10} 16013 32°5 43 39 | 8-2 | Ao Rg Ao |—o-5| 6 2 
89 | 46 | 107) 16071 3207 29 OI | BO. 242 Ag A3 O:-71{12 4 
90 | 22 | | 16174 33°9 Az 26 8-8 | AO AO “1-8 oS 
g1 | 22 eee) 16385 35°9 45 59 | 7-8 | Ao | Ao | Ao | —0-5 2 
y2 , 22 | 855} 16430 3673 44 38} 8-1 Bo | Bo | Bo me 9 3 
93 1 46 $1236] 16594 3774 49500 Ges © NL A2 A2 QO. 21 
94 | 22 | | 16604 379 47 21 | 77 Ao vg O7 |. 4.2 
us | 22 12202) 16704 38-9 45 27; 9:0 ' Bo Bg 9 |—1-0 2 3 
96 | 22 | 3355 16833 40°2 46 45 | 7°9 : B8 Ao B38 —O-+4 2 
97 | 22 | 2476 I711§ 43-0 45 15 S-1 Bg Ao Bg —o-d5] 9 3 
98 | 22 13534] 17180 43°6 46 $3, 9:2 Ao Ao Ao |—1-6 8 3 
99 | 22 | 2530] 17199 43°S a5 AG | 8-9 Ao Bg AO ee S 3 
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TOL $ 22 | 3794 17280 A4*6 44.00! 7-9 ! Bg Bg 39 | —0-2 6 2 
102: 429 17310. 44°9 43 26, 7-4 | Bg AI 0-4} 6 2 
103 | 22 17450 46°2 46 57 | (0 A2 Fe) 0-6} 6 2 
104 9 1745-4 46°8 62 12 | 7°38 | B8 B8 o-4) 6 2 
Ios | 22 17569 47°3 4309 | 8-0 Ao Ar |—1-6} 9 2 
106 | 22 |} 1992] 17604 Oy aay 4457 | 87 | AQ Ao Bg |—o-7 5 3 
107 | 9 17734 49°5 58 33 | 3-0 | Bg |} Bo |—o-5] 5 2 
10d { 22 596} 17825 49°38 43 38 | 8-4 ; Ao Ao Ao | —0-8| 3% 
109 9 17775 50-0 6r 41 | 8-8 Ao Bg o-5{ 6 2 
110 9 ; 17911 SI°4 59 37 | 7°9 nS As 1-4} 4 2 
131 y 629] 18152 §3°7 60 56 7-8 Bg Bog Bg 0-6] 6 2 
i124) 9 268 | 18337 55 °6 59 24 7-8 Bo Ao Ao t-tt 62 
113 9 j 18518 57°4 8 sty 5-2 | a2 At Ie2] § 2 
114 9 1§25 18736 59°6 61 48 5-8 - B8& Ao Bg 0-5 6 2 
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120 g 11976] 19590 08-1 62 24 | 8-6 | Ao Ao Ao 1-2 6 2 
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122 9 24] 20095 12°7 59 49 8-4 |; A2 Ao Ao 0-8] 6 2 
1o9 || Ay 20437 15°2 30 50 | 8-3 Bo Bg 0-24 9 3 
124 ! 47 20456 15°4 28 32 «8-9 ee a 0-6} 6 2 
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47 22125 31-8 
47 | 418[ 22280 33-1 
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23 $05; 22719 37°5 
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8 10 II 12 
I 2 3 4 | 5 | 6 | 7 | | 7 
ee Oat 8 As | AS AS Ol 5 
189 | 24} 522} 29882 | 4! yee ; | ie: 78 oe Bg | A | Bg l_o-8| 31 
190 | 24 | 1072} 29900 oS 46 53. | 8-9 B8 Bg | 0'O I 
eal a Bees, aa 43 18 | 8-7 | A2 | BB | BB |—2°6| 6 3 
192 | 24 |] 130 Ss 4 | pee 12 65 | 8-0 Bg | Bg |—1°7 3 
193 | 24) seal Jona! Hae gad ee ee ee 2 a 
ee a 30281 44°7 42 23 | 8-6 | 4.0 | =o eee d 
eae 30377 ASF | A797. | 8% ee Ke o-4|15 § 
aa bee aa 040 45-9 | 44.09| 8-0 | Ao | Ao | AO | 0°4)35 5 
1907 | 24 24, 3 es 1-6 43 58 | 8-8 | Ao A | Bg | —2°4| 32 
198 | 24 | 237| 304 | 47-4, 4612 | 85 | Ar | Bo | Bg O-1| 9 3 
193 | 3a | 664| 3058 47°5 | bass | OO Be BO ee 
200 | 24 4 eres 47-5 | 43 25 | 89 | At Ao | Ao |—I'I} 5 2 
201 | 24 | 268! 30585 7 Z aA Ao | Ao |—2 31 
202 | 2 30624 fe | 4 23 - B7 | Bs | Bs |—0 5 5 
203 | 24 | 305| 30650 a | a4 se | 7-9 | BB | Bo | Bo |—o73| 3! 
205 | 24 749) 3208 52:5 | 47 22 | 8-6 NC ie rade eta Be 
mg atl | sa | Se] Hiey ee |. | | Imr3) as 
20] | 10 | x8) 32478 | 5 | Bar| aco | Bo | Ao | Bo | ova] 62 
208 | I0 | 902 ) ae 1723 | 7-9 B8 | B8 '—o-'5| 31 
209 | 73 a Gs eae 14 52} 7°8 Bg Bg | 2 3 : 
22073 oe: 10-0 62 31 | 8-9 A2 A2 a“ 62 
211 10 . 33 p 10-7 61 ss | 8-9 B7 B8 B8 1 
212 | 10 | 95 335 ee 31 or | 8-0 Ao Ao 0: 9 3 
213 | 49 Hare 170 30 32 | 9:0 Ao ie O° ; 2 
nee es 34021 12-0 | 1229] 7°5 Ao | re ee F 
Sa ee 080 12-5 | 15 35 | 8-8 | Ao | Ao | 20 hee 
me]! 365) ee BB) sa) lew [cle 
4 P O Te 
218 | 49 34193 ee ee | ‘ao | Bg | ot] 83 
219 49 ane 16-1 58 19 84 A2 a I 
220 | 10 343" 63 | 1427} 81 | A3 A3 as te) O° 4 
221 | 73 4 319 3499? 6-71! 316 45 | 7°9 | 43 | Ao AZ I ‘ 2 
223} 293 otha 177 15 or | 8-2 | BS | Bg Bg O° : 
224 | 73 | 352| 34797 | 8 | 15 36] 7-7 | A6 | AS | AS 1-8) 4 
225 73 725 34 : re 16 03 8-4 AL Ao Ao oO: 2 
226 | 73 | 762| 34977 19° 6 Ok lees.) By | akO | ‘Ao |—1-0] 6 2 
227 | 73 |1185| 35036 a 5 er Bil Ba: | Be) BO. (ree 2 
Jat!) 73 2198 |) dIeo ee By OL (red Be: ner a Beer on 3 
229 | 49 |2446! 35033 a 29 40 | 7°8 Bg B38 | — Il 4 
230 | 49 ee ae 28 25 | 7-4 | As A3 As Oo 4 : 
231; 49 | 130] 35035 ate 6: 48 | 8-0 | Bg Bg Bo O Be 
232 | 10 |1084| 34917 | ae EG aot teed: | Be: Os a are 
233 | 73 |1231| 35269 cane 1s SA 8-3 | Bo | Bo | Bg O 6 2 
234 | 73 | 827| 35329 | ar-8} 317 10| 7°9 pote: ti ee 
235 | 73 35349 ae 5 38) 7-5 | BB | Ao Bg O 3 1 
236 | 73 | 872) 35533 | 737) | 39 57 | Bx | BB | Bo | BB |— IO 4 
237 | 49 | 1106 35479 | xe 13 34| 777 | 40 | Bo | Bo o 3 1 
238 | 73 | 200] 39635 | ie 42 19 | 8-2 A2 A2 oO 42 
239 | 25 ee | se} 1601 | 7-7 Came cay Wines 
eee 33727 ao) Se ee re A3 |—1-2l 6 3 
25° 42 12 ° } pare 8 > 
243 | 28 seas | 26-t | 4447 | 89 te | Ao [—10| 63 
ala) [see | dea) Blea] | ae | ae eels: 
sas | ao| | sos | 278] MATTE | og | Bo | Be | o-o]ah 
246 } 49 | 2625 sade ae Ae a8 ond Ao | Ao |— 3 
may | ag] | aeoek | 2) eas | oa] | BEL BE | ae] 33 
oo ee ei sea) cape OF tee 8 3 
sae ie os ae 28-4 | 42 29 | 8-0 Bg | Bg 8 
250 | 25 36173 | 38.€ 46 08 | 9-2 A2 AZ. é 3 
251 | 25 36180 = pd ers B8 | B&8 |—o 2 
252 | 25 36245 20°9 44 
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I 2 3 | 4 | 5 | 6 | 7 cd os he oe a ee Le 8 | 9 10 Il Iz 
Sn (ani: i Cn RR em are ce ge .m 
253 | 25 36259 | si2qmo | +43°40'| 8-6 Ao : 
254 | 25 36291 29-2 42 56 | 8-4 Bg Bo = é = : 
255 25 36304 29+4 46 50 | 7-5 Ao At |—o-1 
25 25 36318 29°5 45 42} 8-4 Ao Ao |—r-1 ; : 
257 25 36334 29+5 43 44 | 8-9 A2 | Ar |—2-3| 9 3 
a5 49 36425 29-7 31 58 1 7-3 A2 A2 1-4] 31 
° 26 36439 30:2 44 12] 9-2 Ao Ao |-0-2| 9g 
ee 25 | 9071 36467 30°5 | 45 13, | 8-5 | B7p | Bo | Byp }—1-1] 9 
fe 25 36534 30-9 42 24 | 8-5 AS A6 I-r] 4 ; 
ps 25 36640 31-8 44 54 | 8-6 A3 A4 !—o-4| 8 
a3 25 | 929) 36662 32-0 45 27 | 8-0 | Bz B8 B7 |—y-r : 
a4 25 26; 36692 32-1 43 07 | 8-8 | Aa A2 Ar |--2-0) | 
= 49 12274! 36774 32°2 30 35 | 8-2 | A3 A3 A3 0-8 | os ; 
a 25 | 478} 36755 32°5 44 43 | 8-0 | B6 Bg B7 | —0-3 | 6 " 
pi 25 946 | 36772 32-7 45 38; 8-0 | B8 Bg B& | — 7 ; 
25 }1263; 37050 34°3 46 10] 8-8 | Bo Ao Bg 0°5 ; : 
shit 25 | 519 | 34°4; 44 4: | (9-38) By B7 | ~-2-2 93 
70 | 49 | 37352 36-1 30 09 | 7-8 Ao Ao |—1-8! 62 
S7E 2S 4130 37383 36:7 | 43 42 | 8-4 | Bop | Az | Byp |—2-2| 6 
272 | 25 11030; 37404 37-0 45 41 | 7-9 ; A3 A3 A3 0-3, : 
273 49 3 37639 38-1 3h yr] 8-1 Ao Ao re) 2 | g ; 
274 | 25 | 634) 37736 39°4 | 4450] 7-7 | BBp | A2 | A2 | 1-4] 62 
| 75 25 11333 40-5 46 16 |(9-07) B8 B8 j— 1 6 2 
27 25 1 687! 38060 A416 44 42 | 9:2 | Bg A Bg |—~—1-1 
277 25 | 712| 38188 42-6 44 46 | 7-8 | B8 Ao B38 | —o-4 g : 
27 25 | 725] 38245 42-9 44 04 | 8-2 | B8p | Ao Ao 0-2!12 4 
779 = 1115 | 38287 43°3 45 46 | 8-0 | Ag A2 A2 |—o-1| 8 3 
el eee 254 43°4 | 43 31 | (9-19) Bs Bs |}—2-5/| 7 3 
sr 5 | x1 45°6 45 19 |(9-49) B8p B8p |—1-0| 7 3 
282 | as 1177! 38730 46:5] 4504] 8-1 | B8 | Ao | Bg o-2!12 4 
a 25} 319] 38817 47-0 4400 | 7:4 | Bop | A2 Al 0:6} 6 2 
24 25 [1392] 38832 47 +2 46 17 | 8-6 | Ao AQ AO |—1'7/ 9 3 
ay: 25 | 324 38850 47-2 43 41 | 8-0 | Bo Bo Bg |—~0-2)12 4 
- 25 1194 38959 48-0 45 17} 8-6 ! A2 A2 A2 |-—0-8! 42 . 
atl 84 oe : eae 44 17 ao Ao | Ao AO |~—1-6/ 31 
| . 12 231 . A . 
Be . as 12-1 29 18 3.4 es vs ace ; ; 
: 3173 12- 26 I 
ps 564) 43316 | 13-3 14 03 55 AS he re a 1 2 
T . 
He era eee 43314 | 13°7 30 or | 8-1 A2 A2 Me 
434 T4-1 |} 14 11! 8-5 | Bo Bg B “4! 6 
uy 119 43562 | 14-6 | 13 23} 8-7 | B8p | Bo Bo oe 5 5 
43662 | 15-1 17 08 | 8-3 : 
296 | 7411459] 43682 15-2 i 58 8.3 A3 fe re 25:8 é ; 
297 74 | 158] 43820 16-0 13 47 | 8-5 | Aop | Ao Ao oO: 2 
29 50 43927 17-0 27 24 | 8-4 Ao Ao |— 4 
299 | 50 43964 17°2 27 40 | 8-8 Ao Ao i 3 
> oe ae 17-3 27 18 | 9-4 Ao Ao a 31 
9 17°7 29 36 ! “I —o:- 
3 74 | 866] 44351 19-1 a He 8. Bs fe Be i ¢ , 
303 50 9] 44317 19+3 28 09 | 9:0 | Ar Ao Ao |—o-6 
304 74 |2289| 44453 19-6 1611 | 8-7 | B8 Bg Bo 0-6 d ; 
=e 50 | 801 19+7 30 00 | (9-01)! Ao Ao |—0-2 ; 
3 50 44451 20-0 27 46 | 7-8 Ao Ao oO: ie 
307 50 53} 44476 20-1 25 37 | 8-4 | Bo Ao Ao ae Z : 
s iy ee 44504 20+2 16 33 | 7-7 | B8p Bg Bg 0:0 é 2 
44985 20-2 15 53 | 8:2 | Bg Bg B “41 6 
310 | So 55 | 44512 20-3 28 8: A ; fe a 
311 74 | 1003) 44738 20-1 14 a on B6 ee Be a 3 
312 | 50 | 149] 44795 21-9 28 36 | 8-6 | Ao } Ao Ao ee 6 : 
313 | 50 | 143| 44796 | 21+9 28 04 | 7-7 | Ao Ao Al 5 ; 
oe sy 1746 wee 22-0 15 03 | 8-9 | B8 B8 B38 pee : ; 
44885 22-0 13 04 | 8. B —1- 
316 | 74 | 362] 45025 22-8 13 19 a Bg Bg Be a : : 
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359 |; $0 | 4737 36-4 30 22 ‘0 “10 “10 Led 2 
oe 26 aa 47290 36°5 44 $5 | A2 fe ie —2:4 S3 
a : ro *Y . t 20 I . i —=J « 
ae 36 2488 | aye SORTS 1628 eal aes | he oee is has 
3 7401 37°1 | 46 25 | 9-2 | I Ao | Bg O95 2. 
AR AR aH eee aap amet 
| 26 | 381 ees | 8) BBLS | Be | aS | [eens 
366 | 26 |r 48296 41-3; 4602 : 8-4 Bg Ao ‘Ao G-1/9 3 
267 a 2673 | A 43-1 | 46 05 ; ae B8 re i. —0:2)9 3 
36 2 4074 43-45 42 05 8°5 A2 | AZ [—1-479 3 
369 | 26 | 603) 49401 46-8 | 43.47 | 8-9 | Aq | Ao | Ag [—1-8)9 3 
ee See: cadet ie co ae tag 
: 2 ; Z Z —I- 
ale It nae oe | . ue 8 Ad | Ag 5 2 
a74 Ek 51467 56-8 | 60 29, 8-7 A3 | A3 [—-0-6]4 2 
374 | It | 727) §1969 58-8 | 60 42 | 8-6 | Bo | Az | Ao 0-313 1 
e701 EI 764 | 52793 7 O1-9 | 60 13] 8-6 | A3 AD. Ne 0-916 2 
376 | 11 4 280o83 03°5 | 57 58 | [8-1]; Ag 0-4/6 2 
st 11 7A\. 53227 03:6 | 55 36 | 8-6 Al Ao At j—1-216 2 
378 | 11 | 795) 53408 04°3 | 60 22 | 8-9 | Ar AD ||| sel 0:0;6 2 
379 | It -+63°690 04-6 | 62 $9 [8-4] A4 —0-6)6 2 
aso { It | SA775 09-3 ! 50.0% ! 8-9 AD | 2 1:0'4 3 
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381 | 75 | 55204 | 7hogm7 | 4.12037! } v7. : 
oo 75 |1927) 55623 A aaa aay Be ee Ao Bo Bo ee 2 ; 
3°3 75 11935! §5675 11-6 16 42] 8-2 | A2 A2 A2 O°2| 6 ; 
34 75 | 566 55773 12-0 14 06] 8-3 | B8 Ao B8 | O'7/) 6 ; 
330 is 1961 Digs 12-2 16 46 | 8-4 | B8 Ao Ao | ee 6 : 
5 247 14-0 17 26 -O Ao —o- 
3a p T4I4! 59538 15-1 I5 50 ae Bo Ao Be | a 3 ; 
| 461 15-1 28 4 8. A I |—o: 
389 | st | 56483 15+2 30 <é 3.6 ha AS a 2 : 
390 | 75 2146 | 56868 16°S 1612/1 9-0 | B8 A BS |—o-2 6 ; 
a3 75 1485 | es ae 15 17 | 3-3 | Az A2 A2 a8. 6 ; 
4 56512 16: 62 I 8: —o-7| 
393 $1 56964 I7*2 | ° 28 is ae re ie ! oe é : 
394 | 75 | 811} $7109 17°5 14 19 | 9-0 | B8 Ao B& j—1-7| 5 : 
395 78 57131 17°6 17 31 | 8-5 Ao Bg Or! 6 : 
39 73 1§61; §7208 | 17-9 15 46! 9-0 | B8 Ao Bg O'S | x 
=e is 57269 18-2 I3 11] 7-7 ‘A3 A3 I-20 2 
39 73 12221) $7312 18-4 1605 | 8-3 | B8 Ao Bo j;—o-1!| 6 : 
a7? 75 | 2265! 57494 19°2 16 51 | 8-4 | B6 Bg B8 O-1 s 
me 75 | 892] 57537 19-4 14 03 | 8-1 Ao Ao i Ao 0-6 2 : 
io 75 |1732| §7928 21-1 15 16] 8-4 | B8 Ao Ao O-7 | 
: 75 965 | 58002 | 21-4 14 35 | 9°4 | Bo Ao Bg |—o-1 | 2 : 
pa 75 11803; 58296 | 22-7 15 49 | 8-8 | B8 Ao Bo | o-7! 6 ; 
ye 79 1085 | 58366 23-0 14 12] 8-7 | A3 A2 A2 ee 2 : 
be ‘ee 28 | 58430 23°3 1457 | 8-1 | A2 A2 A2 Ir-t' 62 
pies St} $15; $8498 23-9 | 29 23; 9:0 | Bg | Az | Ao 0-3; $2 
He st | 58578 24-2 27 24°) S02 A2 A2 0-6) 62 
pea ee 548; 58746 250!) 20 BE Ted WAG! akg: | Ac 0-6; 8 
oh | 75 | | 58921 25-4 16 05 | 9-4 A3 A3 0-8, 2 : 
elie se §9203 26-6 16 18 | 7-8 AZ A2 1-7 | 
He St | 1537] 59266 27°2 | 31 38; 8-8 | Bp | Ao | Bg 0-2| 42 
of SI | 59372 27°7 30 41 | 8-5 Ao Ao Orr 3 ‘i 
ti SI ; | 59799 29-7 27 46 | 8-6 A2 A2 |—1-0| 6 3 
a st | 2 9 60180 31-3 28 32} 7-7 | Bo Bg Bg 0-2| 8 
re 2 s san 31-8 | a 22 | 7:8 | Bo Ao Bg O-4/12 ; 
38: 32°2; 2845] 70 | A A A 8 | 
pe 27 | 422 ae 33°9 | 44 44 | 8-2 Bo Vs Bo — : : 
be SI | 1703} 60800 34°3 | 3144) 7-6 | Bo | Bo | Bo |—o-g! ay 
ia i 1278 ae 33°4 4609 | 8-7 | Azp] As 0-7! 6 : 
38-7 47 22] 8-0 B B —o- 
Pe 27 | 175] 61932 40-0 43 22! 8-6 | B8 Bo Bo oF e : 
oe 27 62041 40:5 | 45 55 | 8-9 A2 A2 —o-4| 5 2 
Pe | 70 | 1535] 70373 8 19-3 15 36 | 8-9 | Arp] Az A2 o.8| 31 
me bs 70570 20-4 17 03 | 8-6 A2 A2 0-9} : I 
ie bp 70594 20-5 15 27 | 8-4 A2 A2 He 2 2 
oe 76 1744| 71188 23°7 14 52} 8-5 | Aop]| A2 Ao 0-3 I 
428 7 1795| 71429 25-1 15 15 ; 8-0 | Arp | A2 A2 1-2 é 2 
ve 76 | 2290] 71451 25 +2 16 28 | 8-5 | Aap | Az A2 O-4/ 5 2 
i i 71794 27-0 I§ 41 | 8-2 A2 A2 Is} 62 
mh es 154609 17 03:6 12 42 | 8-4 A2 A2 0:8 
3% aa 155980 12-0 17 08 | 7-9 Ao Ao 0:8 . 
ye eo 1385} 156341 I4-I 16 43; 7-5 | Aop | Ao Ao I: : : 
mE - 1003} 156483 14°9 Ig 14] 8-3 9 Ao Bg 0:3 3 I 
re 5 | 201) 156497 15-0 13.22; 8-0 | Azp| A2 A2 oe ae ae 
a 37 | 929 : 40-1 46 23 | (9-30)} Bo | AO | 1-2) 31 
pe 37 +44°2761 43°21 44 41 | [8-5] AI 0-2) 31 
43 a . | 1619727 44-0 28 12 | 8-7 A3 As 0-4] 42 
. 6 161884 44-9 28 06 | 8-3 Ao | Ao 1:0] 9 
por oe aos? 45 +3 28 57 | 7-4 Ao Ao To] 5 
oe 2 162247 46-9 29 09 | 9:1 Ao | Ao 0-8) 62 
: 37 162666 48-4 47 16 | 8-2 A2 | Ar 0-9) 31 
44 37 I19 | 162935 50-0 | 43 42 | 9-1 | Azp] Az | A3 0-3; 31 
443 o? 162936 50-4 32 O1 | 7-0 Ao | AI I-4] 31 
444 2} $23} 163032 50:9 29 43 | 8-1 | A6 AS A6 3) 34 
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38 P. A. Baptraa 
I 2 3 | 4 | 5 | 6 | 7 | 8 | 9 10 II | Le 
| M 
445 | 62] 1074] 163219 | 174519 | +30°23'| 7-5 | AS | AZ | AS 179] 5 3 
446 | 3 435] 163417 §2°5 44 10 | 8-6 | A2 A A2 [—o°2] 31 
447 | 62 163590 53°7 32 28 | 7-2 Ao AO a 
448 | 3 868! 164331 56-9 As 45 | 8-8 | Aop | Ao Ao O°3} 31 
449 | 62] 2471 164506 58-3 | 28 45 | 7-4 | B& | Az | Ao 1°3| 5 2 
450 | 62 | 269| 164632 58-9 28 32, 8-8 | Ao A Ao 0°5|/ 5 2 
451, 62 165505 | 18 03-1 27 3 79 ‘Ao Ao O°7 | 12 4. 
452 | 86 165849 05-2 14 $3 |) O+A Ao | Ao O°2) 31 
AS 2 : 86 166143 06°5 12-27) 720 Ao Ao O°2|; 62 
454 | 86] 557] 166255 07-0 14 00!} 7-3 } AO Ao Ao I't| 62 
ASS | 86 40] 166256 07-0 13 28 | 38-4 | Ao Ao Bg |—0o-3] 62 
AS6 | 86 166561 08 - 4 12 40 | 8-5 A2 AL {—O°2! 32 
BEY, | 86 166759 09-3 12 32 | 7°7 AO Bp |—1-0| 6 2 
458 | 86 166896 09-9 13 46 | 3-1 Ao Bg OX3"|! 6: 6 
459 | 86 168179 1S°7 12 10) 7-6 | Bg Bo O'6| {2 
460 | 86 | 2363 18-0 16 40 (8-86!) Bo Bo 0-6] 32 
AOI | 861 453] 168796 18-8 SAG. eae 1 SG | Ao | -\o 12 | 62 
462 | 86 | 1202] 169005 19°38 14 36) 8-2 | Bop | Az | Ro |-o'5] 62 
463 | 33 172084 3426 44 24 | 8-6 | Ao |} Ao |—O'4] 6 2 
464 } 38 | 172242 35-6 43 5r | 8-2 |, aad Az | o2!1 62 
, 465 | 35 172305 35°9 AS 36; 3e1 , Fo AS 1-2 | A: 
466 | AS ATIS2) V7OGiA | 30°58 3 15] 8-5 | BB | K BS 0-3] 62 
467° 38 172944 | 39°3 43 21 | 8-9 | 212 AZ 1°01 6 2 
468 | 38 nia 174120 AO*29)° 45-45" “F290 7 Bo | Ao Bg 0-5} 62 
469 | 38 [11831 173154 4O+3 45 5t | 8-0 | Az | Ag | Aq 0-2| 62 
470 | 38 |1870| 173606 42°06 16 10, 8-5 | Bg 0 AO BF 519°3 
7r + 38 | 389 43°3 | 44.55 1 (9°48), AG et? EO ON2 
j72 | 38 }1893| 173814 B67 4604! 7-9 | A2 | Ao | Ai 0-9] 10 4 
173} 38] 1930| 174019 44-9 AG 7-9 | Bo AO Ac 0-6} 62 
474 | 63 +30°3321, 47-9 | 30-14 | [8-4] A3 I4) § 2. 
175 | 63 +31°3376, 48-0 | 31 17 | [8-9]! AI EO) 54 
AIG, NS | 174596 49°7 30 03 | 8-3 oN AO Ie 3 
177 6 174960 50-0 31 54 | 9-0 Ao \o o-7| 7 2 
4783 | 63 174961 50-0 87-20:\|! 86. Bo Rg O-5}| 42 
AGO: P63 175083 50-5 29 28] S-I AO ak O-7} 62 
Ado |; 38 | 1489] 175201 50-7 | AS Io | 3-7 AS Ko AAS On7 4 at 
431 |} 63 + 28°3112 50-7 28 49 118-9} | el O-gl 37 
{$2 ) 63 75333 51-7 29 35 | 34 | ze Bg Ont b. Aes 
483 | 63 + 3193410 54:2 3117 | [d-s]) A2 T2162 
484 | 38 | 2291 | 176022 54:6 46 26 | 8-0 , Bop | fg Bgp O-5]12 4 
485 | 63 176154 S57 | 3204) 8-7 -o | Ao | 0-9] 62 
456 | 63 | + 27°3192. 56-1 27 25 | [y-ol | Bo O-1! 62 
487 | 38 | 1094] 176390 56°5 44 56] 8-0 | AZ 3 A3 | 16:31 4 
458 | 63 | 1764 §7°4 | 30 46 (9-191); Bo Bo o-4! 52 
489 | 38 1 176798 S8-4 | 43 11 | 7-2 oe Ske ONE ie aee 
190} 38 176843 | 58-6} 45 32 | 8-7 Ao | Ao |—ral 5 2 
A9t 63 974 176970 $9°5 2015 8-2 Ao AB Bg O-1! 6 2 
492 | 63 | 180% 59°5 | 30 S4 (9-154) AZ A3 se ae 
493 | 38 177152 59°9 | 44 1S | 7-4 Bg | Bo O°5 | 4 2 
494 | 63 | 1907 19 00-2 | 30 22 |(8-86!)| A2 AS I-4! 42 
495 | 63 |2734] 177279 00-8 | 31 20] 8-2 | AZ } AZ | As 0-7) 42 
490 | 63 | 264 O1-O 28 20 | (8-72)| Bg Rg 0-6! 62 
497 | 63 |2797| 177647 02-4 SL 7 | 863) ae Ao 2 Ted |S S502 
A98 | 63 +-30°3439 06-1 30 49 | [8-5] AO O27 © OS 
499 } 87 178512 06-1; 13 o1 | 7-0 BS B8 —0-2| A 2 
500 | 63 |1436| 178991 07-6 | 2916] 8-2 , Bo AO Bg rane 6 2 
so1 | 87 | 829 O9+E | 15 43 (7-21!) Bg Bo O-5' 42 
so2 | 87 | 366) 179424 09-7 1429 | 8-1 | B7 Bo BS |—o-2 62 
$03 | 17 4| 180024 10-7 58 26 | 7-9 | Ao | Ao Ao Ort | 7 
se4 | 87 | 931] 180080 12+2 1s 16 | 8-3 | Bd AO Bo 0-4) 62 
sos | 17 180394 12-2 58 Or | 8:3 Bg B —1-0! 6 2 
506 | 87 |] 493} 180243 12-9 1459 | 7-8 | Ao | Ao Ao 1-3; 612 
S07 | 87 180398 13+5 OL Ley | Bo | Bo | —1-3; 62 
so8 | 17 | 348] 180778 13-7 | $9 36] 7:5 | Bo | A3 | Al 0-61 9 3 
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Kataaor cnexTpaabHbix aGcoaoTHpix Bean 766 3Be34 CieKTpaAbHbIX THNOB Buy A... 39 
a 
{ 
I 2 | 3 4 | 5 | 6 | 7 | 8 | 9 10 | 4 12 
mm M 

509 || 87 180686 | 19%14™6 | +13°02'| 8-4 Ao | Ao I'Oo| 21 
510 | 87 {1026} 180715 14°7 16 00} 8-5 | B7 Bg B8 O-1| 62 
gtx || 87 | 1083] 181120 16-3 15 35 | 7-7 } Bog Ao | Bg o'2| 6 2 
512 || 17 | 415] 181675 17+2 59 441 7:7 1 Ao | Ao | Ao i'r] 9 3 
513 || 87 | 662) 18r4it 17°5 14 36 | 8-5 } Ar Ao | Ao o'4| 62 
514 || 87 181494 17°8 14 03 | 7:6 Bo Bo @°0| § 2 
515 || 87 | 713| 181801 19-0 14 32 | 7-7 | B7 Ao B8 O27 |i 24-2 
516 || 87 +13°3994, 19:4] 13 10 | [9:3] AO I'2] 6 2 
517 || 87 182275 21-0 14 36 | 38-1 A2 A3 0-7) 62 
518 || 87 182381 21-5 15 54! 7°4 A2 Ao O°'rI] 62 
519 || 87 182382 2I°5 14 45 | 8°5 A2 A2 I'O] 5 2 
§20 || 87 182445 21°8 15 37 | 8-2 A2 A2 O'7] 5 2 
521] 17 | 714] 184903 32°3 59 17 | 7-6 | Ao | Ao } Ao IO} 9 3 
$22 | 17 |1287) 185081 33°2 60 10} 8-5 | AS A2 Aq —o'2] 31 
523 |] 39 185658 36-6 45 46] 8-1 AS AS 1°8! 6 3 
524 | 39 185979 38-3} 4205 | 8-3 Az | Ar O41 9 3 
$25 |i 39 186485 41+2 42 30 | 8-7 B8 B8 0°8} 9 3 
526 || 17 186672 41-5 60 26 | 6-6 Az | A2 |—o'r] § 3 
527 || 39 | 1786 | 186857 43°3 45 52 | 8-5 | Ao Ao Ao |—o°5] 9 3 
§28 || 39 186883 43°5 42 25 | 9:0 Ao Bg o's} 83 
§29 || 39 | 215 | 187091 44:6 43 49 | 8-3 | Ao Ao Ao O91 9 3 
$30 || 64 187180 45°4 31 19 | 8-1 | Ao AI o°8! 5 2 
$31 | 39 | 1029] 187254 45°6 A4 43 | 9-0 | AO Ao ‘Ao 0-8] 9 3 
532 | 64 187236 45°9 29 02 | 8-8 Ao Ao |—0-'3| 62 
$33 | 39 187547 47-0 | 42 58 | 8-6 AZ | A3 1-2] 8 3 
$34] 39 187710 | 47°9 | 42 46 | 8-6 Ao | Bg 0-4} 9 3 
535 | O4 187711 48-1 | 42 47 | 8-6 A2 | Bg |—1-8| 9 3 
536 | 64 187971 49:8 2909 | 8-7 Ao | Ar |—o-8| 8 3 
537 | 64 +28°3518 50-9 23 34 | [9-0] B9 |—1'7| § 2 
533 | 39 | 475] 188306 s1-0 | 43 51) 8-2 | Bo | Bo | Bg 0-4] 9 3 
539 | 64 188187 51-0 30 04 | 8-4 Az Ao |—I-'I| 8 3 
540 | 64 | 2442} 188503 52°5 30 35 | 85 | Ar 7 AZ | Ao |—3-1/ 12 4 
S41 | 64 | 822] 188504 52°5 29 53 | 8-2 | Bg AS B9 | ~-0-9/12 4 
542 | 64 43193841, 52-6 | 31 38 | [8°5] As O-2| 4 2 
543 | 64 188525 §2°7 27 12 | 8:5 Ao Ao 0-7; 21 
544 | 39 [2247] 188712 | 53:0 AS 52 | 8-6 | B8 Ao Bo | 94] 9 3 
545 | 64 | 876] 188612 53:0 30 or | 8-5 | B8 AO BB | 0:0] 12 4 
546 | 64 | 952] 188754 53°7 | 29 23] 7:9 | AZ | AZ | Az |} O-5) 62 
547 | 64 90| 188755 $3°7 28 37 | 8-0 | AS AS AS O-2/ 84 
548 | 64 | 102] 188820 54:0 29 05 | 8-6 | A7 AS AT O:4| 6 3 
549 | 64 ' 133] 188928 54:6 28 29 | 8-5 | Aa | Ao | Ao 0:8] 10 4 
550 | 64 188995 54°9 27 41 | 8-0 Ao | Ao 0-9/12 4 
551 | 39 12356] 189298 55:8 45 42} 9:0 | Az | Ao | Ar 0-41 9 3 
$52 | 64 | 200| 189213 55°9 28 44 rie a We A2 A3 res} 312 
Sea) 6d.'|| Bez) TOORTO 56:4 28 51 : 8:0 | Ao {| Ao | Ao |{—0-6} 6 2 
534 | 39 44293545) 56-7} 42 15 | [8-6] Ao |—1-4| 9 3 
555 | 64 }2980}| 189597 §7°8 30 48 | 8-0 | At Ao Ao |—1-6] 31 
556 | 39 | 721] 189727 58-0 | 43 27! 8-5 | Bo | Bo | Bo O-2| 6 3 
557 | 64 | 379] 189848 59-1 29 or | 8-1 | Bog A2 Bg 0-0} 12 4 
558 | 39 190253 | 20 00-6 46 19 | 89 Ao Ao 1-2] 62 
559 | 64 190256 O1-2 32 27 | 8-2 Ao } Bg |—1-1] 9 3 
560 | 64 |2704}] 190431 O19 31 37, 8-2 | A2 Ao | At J—o-2/12 4 
561 | 64 190447 O1°9 27 23 | 8-7 Ao Ao O-Oo| § 2 
562 | 64 | 3415} 190469 02:1 31 00 | 8-5 | Bg Ao Bg |—o-6| 6 2 
563 | 64 190513 02°3 30 25 | 8-2 3 A6 |—0-9/ 6 3 
$64 | 64 11948] 190552 02°5 29 19 | 9-1 | Bg Ao Bg 0-0} 6 3 
565 | 64 | 3472] 190604 02:8 30 37; 8-5 | Bg Ao Bg O-lI|] 7 3 
566 | 88 190592 02°9 17 42 | 7°9 re) A2 0-3] 6 2 
567 | 64 | 4812] 190786 03:7 BT 6a ee oct Ao Art |—o-1] 9 3 
568 | 64 | 3647| 191027 04°38 31 06 | 8-8 | A2 A2 A2 O-2| 9 3 
569 | 64 191126 05°3 32 11 | Ql A2 AI 0-0} 42 
570 | 64 14946] 191244 | 05-9 31 59 | 8-0 | Ao Ao Ao I-O0| 9 3 
571 | 88 | 1396} 191048 05°9 16 55) 7-5 "| Aop | Bg Aop O-2| 21 
72 | 64 191279 06-1 28 07 | 8-2 A3 A3 od 6 2 
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40 | P.A. Bapraa 
I’ | 2 3 : A | 5 | 6 7 | 8 9 | IO Il | 12 
| | mil eee | | M 

G75. Od | 191293 | 20062 | 27942 | 8-6 | Ao | Ao | O-5| § 2 
574 | 885 191337 06°3 | 12 52 | 7-9 | BS; Bs O-9/ 0 2 
575 | 64 | 3805} 191398 06-7 30 14 | 8-7 | Bo | Ao | Ao | O-7{ 31 
576 | 88 1569] I91054 08-2 If $2 | 8-1 1 a3 AS, lt a 143-4 2.52 
577 | 88 | 191706 O08 +5 16.03 | 7-9 | Ao | Bg | 0-2] 6 2 
578 | 88 | asrs} 191857 | 09-2 1700 | 8-4 | Ao A2 | Ao |—o-9] 62 
S79 | 88 | 1684] 191980} — o9-8 1s 12} 8-0 | Bs 35 By | o-4|] 62 
580 | 83 | 807; 192005 | 09-9 14 35 | 8-3 | Bo AO | Bo 0-5} § 2 
581 | 88 2644] 192387 | 11°58 16 41 | 8-2 | Bo Ao | Ao ;—0-3| 62 
582 | 88 | 2721} 192643 | 13°1 16 13} 8-9 | Bb ree) | B& | —0-5] 6 2 
583 | 88 | 1897} 192086 | Fes 1s 17 | 8-5 | B6 A 4 B6 o-5| 62 
584 | 88 ; | 102937 14-7 £9 12] 727 VO. i at o-71 5 2 
585 | 88 1177 | 1Q31A4% T§+9 1501 + Os 9 BS Ao | Bog O-r{ 5 2 
586 | 88 ; 19310i | 16-0, 18 IO} 7°65 Ao ; Ao O-7! § 2 
587 | 88) 407) 193351 | 1770 13 45 | 8:3 | Bo {| Ao | Ao ! 1-3] 62 
588 | 388 ; 487] 193775 | 19*3 | 1331; 8-5 = By Bg | Bo |—o-6; 6 2 
589 | 88 51365] 193913} 20-0; 1445! 8-5 | By | Ao | BS :;—0-3] 31 
590 | 88 . 3075; 194037 | 20-6 10 19 | 85 Al Ao | Ao eee Ans gee 
sgt | 40 . | 196394 | 33°7 | 4s 06 | 83 Aj | A3 Ir4) 31 
592 | 40 - [ 1968321 36-5 4 46 42! Set Bo | Bo ‘--0-4] 6 2 
593 | 40 | | 197tor ; = 385 | 44 35 | 8-2 Ao ; AO! os) 6 2 
$94 | 40 '1228; 197167 | 38-6 | 45 22 | 3-0 : Ao AO OY Ee) Og 
$95 1} 40 | 4271 397201 | 39-4 AAO! Ode AAG UO ly ated dO) 32 
596 | 40 | 18 | 197374 | 39-9 | 43 381 8-5 | BS | Ao | Bo | o-21 4 2 
S97 | 40° 107375 39°9; = 43:15 | 79 | Ao | Ao | 1-2| 62 
595 | Jo | 1973590 | AI-I | 42 59 | 8-5 A  ; Ao |; oO-o' 62 
S99 | 40 | 198182 | 45:21 46 55) F-9 | AQ = BOO b 09 OG. 
600 | 40 | 198264 | ASO). <2 Od, F085 ey aN: ee Spe 
601 | 40 | 195480 | AT °3° 4 PAR AS ees : BS «§ BS 1 —o-1; 31 
602 } 40 | 198915 go-2' 46 3h 73 | By | By j—0-6; 31 
603 | 65 | 199042 5r-5 | 30 45. 7-8 | By : By :-o-7! 5 2 
604 | 40 | 869} 199138 | Sia (AR So: oes AO AO gO |. hee 36 
605 | 65 | IQQI1O2 | SI°O? ~2928. “FO | Ho. 4 Bg : O-4112 Fh 
606 | 65 | IOQTI3 | 52:0} 31 06 ; 9-0 A! By 0-312 4 
607 } 40 | 933} 199312! $30, da SO: Be | Bo {| By By - o-o, 6 2 
608 J 65 | i 199291 | §$3°3 5 29 343 OF! Ag -@A0 /—2-3/12 4 
609 | 40 , 965] 199416 | 53-6 | 45 O05 | 3-5 A9 Ae = SAT 4 E+2j 4 2 
610 | 65 | 2233] 199358 S5eFn, BE GO. oe Oe aN 22. 1 ee I-4i Il 4 
O11 | 65 | 199418 54-0 | 28 22 1 865 Ao AO | OF7) 9 3 
612 | 65 | 574 | 54°3 ! 30 07 (8-62!)) BS | Bo § o-s ‘i 4 
613 (G5. 122637) 199515 | 54°71; 34231 8-6 | Ar | Az. Ar !—o-5)|12 4 
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CATALOGUE OF ABSOLUTE SPECTRAL MAGNITUDES OF 
766 B AND A STARS IN 44 KAPTEYN AREAS SITUATED 
ALONG THE GALACTIC BELT (|B| <30°) 


R. A. BARTAYA 


(Summary) 


In the 1948-1955 systematic determinations of absolute spectral mag- 


nitudes of # and A stars were performed at the Abastumani astrophysical 
observatory [1, 2]. 


The present paper gives these magnitudes for 766 stars of mentioned 


types in 44 Kapteyn Areas (table I) situated along the galactic belt: b< +30° 
(table III). 


The observational material was secured using 15.°5 objective prism 
mounted on 20 cm camera of the Abastumani 40 cm refractor. Linear di- 
spersion of the obtained spectrum is 115 A/mm near He. 


Total absorptions in Balmer hydrogen lines (Hy, He, He) served as 
absolute magnitude criterium. 


Measurements were made with wide slit in microphotometer that cut 


o e « * 
out a band 18 A wide in average from the measured region. 


We exclude the effect of the Balmer lines intensity dependence upon 
the spectral type [1]. 


Stars with known trigonometric and spectral parallaxes have served 
as standard stars to draw the reduction curves. 


The probable error of the absolute value determination is p= + 0."10. 


January, 1956. 
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334 | 66 | 2317 | 210499 | 7-91 3206) 5-93 , 7: 9 |Kod: Art. 218} 8 2 
385 | 4I 210606 * 9-0! 42471 7:80 | 6-30 IKo AeGcr> EOL? ce 
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| pe 








PEPE: 



































Am m M M 
386 } 41 210682 [22 9-1} 43°17'| 8-55 | 7-48 |[K2 3:67/4+0.243] 4 1 
387 eCep 210745 9-1] 5757] 4°62 | 3-62 /K1* — 7:8 12 3 
388 APeg: 215665 44-1] 2318] 5-14 | 4-14 (G6) 1-0 8 x 
389 Peg 216131 47°6]| 2420] 4-67 | 3-67 |@8* I+3 12.3 
390 | 67 216586 51-3] 28221 8-65 | 7-58 |K2 2:1 12 3 
391 | 67 216723 52°41 37 44] 8-08 | 7-30 [G5 3°3 12 3 
392 | 67 216816 53°3| 3022] 9-28 | 8-28 [Ko 3°2 8 2 
393 | 67 49 217714 59°9| 2908] 9:23!] 8- 3 [Kog: 2°7 8 2 
394 | 67 | 944 217946 {23 1-5] 3151) 8-80!| 8- 1 IK3e:: Ie? 41 
395 | 67 82 218170 3-1} 2845| 8-78 | 7-41 Kid S+1 16 4 
396 | 67 | 655 218199 3-4] 3027] 9-03! | 8-26 |G8g:: 0-8 16 4 
397 | 67 218247 3°7| 33 OT} 9- 2 | 8- 2 [Ko 4°4 16 4 
398 | 67 | 996 4°5] 3143] 8-91 G3d: 3°7 14 4 
399 | 67 | 387 218454 5*5{ 3010] 8-54! 1 7-46 |Ksg 0-5? 15 4 
400 | 67 | 400 5°9} 3011] 9-12 Gsd 1-g?? 12 3 
401 | 67 | 1056 218633 6-8] 3135) 8-78 | 8- 8 |G3d 4+2 II 3 
402 | 67 | 428 218660 7°l} 2924] 7-69! | 6-75 |Kog: 0-4 16 4 
403 | 67 | 766 218852 8-6) 3053] 8-43 | 7°56 |G8g- 0-4 16 4 
404 | 67] 454 218880 8-8] 29 47| 7-88! | 6-94 |Kog: I-4 16 4 
405 | 67 | 770 8-8} 30 16] 9-03 Kog O+5 14 4 
406 | 67 218965 9°6] 3225 | 8-38 | 7-38 [Ko 2+3 16 4 
407 | 67 | 157 219110 10-7} 2910] 7-34§] 6-34 IG8g- O-1 16 4 
408 $7259 219134 10-7] 5653] 6-72 | 5-65 IK3* 6-0 12 3 
409 | 19 81 17-2] 58 32] 9-18 G3d 4°3 6 2 
410 | 19 | 1739 220130 18-2} 61571 7-50 | 6-43 |Ksd: 0-6? 4 1 
411} 19] 542 220167 18-8] 6012] 8-37! | 7-36 [Kod 24 8 2 
412/19 | $74 220369 20°3] 5952] 7°36 | 5-93 |Ksg: —0°5 6 2 
413 | 19 | 698 221039 25-8} 59 48| 8-66!| 7- 6 [Ksg: 1-7 8 2 
414] 19 | 190 221354 28-7] 5854] 7-48 | 6-85 |Gsd 2°7 72 
415 | 19 | 1934 221392 29:0| 61 50| 8-31 | 8- o (G8d: 2-1 8 2 
416 | 19 | 194 221393 29:0} 5910] 8.99 | 7-55 |Ksg: 3-9? 41 
417} 19 ( 198 221439 29-4) 5850] 8-67 | 7-69 |Kog +9 8 2 
418 | 19 | 785 221639 31-0] 6009] 8-13!] 7-31 [Kod 2+2 8 2 
419 | 19 | 792 221670 31:3] 6011 | 8-36 | 7-41 [48d O-1 8 2 
420 | 19 222218 35°9} 5823] 8-22 | 7-22 [Ko 2-7? 4l 
421 | 19 | 254+ 222325 36-8] 5829] 8-89 | 8-06 [Kog: 2-92? 4 1 
422 | 19 | 258 222366 37:1) 5843} 8-19 | 7-70 [G8d: 2-8 Fii2 
423 yCep 222404 37°4| 7721] 4-42 | 3-42 {Kid 2-0 061/12 3 
424} 19] 267 38-7) 5910! 9-07 Gsd 5*7 | 293) 7 2 
425 | 19 | 2089 222682 40-1] 6124} 7-35! 16-54 [K3e O-4 8 2 

domAo0, 1954 §. 
10160456065 
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66 N. B. Kalandadze 
CATALOGUE OF ABSOLUTE MAGNITUDES OF 425 STARS 
OF SPFCTRAL TYPES G AND K 


N. B. KALANDADZE 
(Summary) 


This paper is a continuation of my investigation executed in 1947—-48 
at the Abastumani astrophysical observatory on the determinations of abso- 
lute spectral magnitudes of the late spectral type stars on the base of the 
objective prism spectra. . —_ 

The method and the absolute magnitude criterium are the same used 
in the above mentioned work except in that we improved the methodics as 
aa a result, absolute magnitudes of the 425 G and K atars are de- 
termined in 26 Kapteyn Areas, the catalogue of which is given here. 

The probable average error of absolute magnitude determination for 
this catalogue is equal to +0.%197. 


March, 1954. 
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| SOOLNTIENG = LOHMBNGASIGHN M3L94396M4004 SNINSSIEN Ne 22, 1958 
BIOJIIETEHb ABACTYMAHCKOH ACTPO®H3H4ECKOH OBCEPBATOPHH Ne 22, 1958 
Saat ener a aaa eee eeieeeeeneariseieeniei Rak Le 











————_—_—_—_——— pelea ee ere ae = 





‘POTOBH3YAJIBHBIE 3BE3,.HbIE BEJIMUHHBI ITBETOBDIE 
MOKASATEJIM 3BE30. B HANPABJIEHHH HA 
PAJIAKTHYUECKHH WEHTP 


T. A. KOUAALUBHAM 


B 1951 rozy B AOacryMaHckoii O6cepBaTopHu MBI NpewNpHuAsH pabory 

‘NO onpefetenuio POTOBH3yaJIbHbIX BeMYMH 3Be3 B y4acTKaX radaKTH- 
weckoro wWeHTpa. Mbt HcxoquM u3 KaTanora Bavtmeuxucra [1], B KOTOPOM 

Waubl POTOrpauyeckHe BeEIMYHHI UW CICKTPbI 3Be3N, a TakKoKe u KOOPJIHHATHI. 

XOTH 9TOT KaTalOr COMepXKHT MpeHMyLlecTBeHHO ApkHe 3Be3qbI—sipye 12.0 

‘ POTOrpP. 38. BeJIHYHHBI H BEIHYHHbI ONPeeJIeCHbI JOBO.IbHO rpy60—o0 WecATbIXx 
AONE, TEM HE MEHEe, MbI OCTAHOBHJIMCh Ha 9TOM MaTepHasle MOTOMY, uTO 06- 

-HaCTH, BXOMAIHe B STOT KaTaJIOr, ABMAIOTCA CTPYKTYPHO UMHTepecHBIMA 1 
-Copewesenve POTOBH3YaJIbHbIX 3BE30HbIX BEJIHUHH WIA GOMbILOTO KOMMUeCTBA 
SBe3q 30eCb HaM IIpeACTaBWIOCh HHTe€PeCHbIM, HMeAH B BUY BO3MOXKHOCTH 
‘BBIBOZa B JaJIbHeHIIeM IBeETOBBIX MoKasaTeeH 3Be3, H, B KOMOMHAILUH CO 

CHEKTPaJIbHbIMH JAHHbIMH,—BbIYHCCHHA UH3ObITKOB ILBeTa. 

Katanor Basmenkucta cojepxkuT oKoI0 6100 sBe3n, npenmyllecTrBeHHo, 
PaHHUX CIeKTPpasbHBIX KaccoB B—F8 jo 12.0 3B. BennunHHl (coTorpad.). 
OTH 3Be3bI pacipexeeHbl Ha Momaqu oKono 200 KB. rpanycos or —19° 
o —33° To cKMOHeHHIO, H OT «616 40™ jo 18% 32™ —-no npsmMomy Bocxo- 
Keno. B KaTalore WaHbl (oTorpadw4eckue 3Be3HbIe BCHUHHEI (B HHTeD- 
HallMOHaJIbHOW CHCTeMe), 9KBATOPHaJIbHbIe KOOPAMHAaTHE a, 8 (1900) u cnex- 
Tp. Kaaccupukauua KaTaora BasuienkucTa HaXOMHTCA B XOpOUleM cormacHu 
c HDC, uro xopomo uaocTpupyeTca cooTBercTBylollel AuarpaMMoll cpaB- 
HeHHA cnekTpos BasenKucta (Lembang) u HDC, nomemlenxoii B paéore [1]. 

MorTorpaduyeckve BEAHYHHE! GbIIM ONpewemenHbl B padote [I] Ha ocHoBe 
3Be3], TapBapACKHX CTaHAapTHBIX OOsacTeH {2]; npHuem, NocleqHHe Oba 
‘TIPHMeHeHbI KaK OCHOBA AVIA ONPeAeJICHHA 3BeE3QHBIX BEJIMUHH (Mpg) HECKOJIb- 
KHX M€CATKOB 3Be3, BXOWAIIMX B HMCCJIeqyemMble OOacTH. Onnu cayxKunu 
CTaHWapTaMH JIA MOCTPpOeHHA XapakTepHCTHYeCKHX KPHBbIX. TakuM OOpa3om, 
CTaHTapTHble 3Be3HbI ABJIAMCb WICHAMH HCCeLYeMbIX OOJIacTelH, OTOT cno- 
co6 mocTpoeHua XapaKTepHCTMYeCKHX KPHBbIX MbI TaKKe HCMOAb30BAaIH, YTO 
CKa3aJlOCb BECbMa IIPHPOAHbIM JWIS| TAKHX 1OKHIX OOacTeH. Ja Haweh WIn- 
_pOTbI HccyIeqyemMble O6slacTH Nake B MepHawaHe HaXOJATCA OUeCHb HH3KO 


(y= 70°). 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


68 T. A. KouvaamBuan 








TakuM o6pa30m, uMen cboTorpaduyueckHe 3Be3Hble BEAMYMHbI B HHTepHa- 
UMOHAJIbHOM CHCTeMe, MBI CMOIIM OFPpaHHYHTb Hallly padoTy onpenereHHem 
(POTOBH3YAJIbHbIX 3Be3QHbIX BeJIMYHH, a 3aT€M, BHBIBOJOM IBeTOBbIX NOKa3a- 
TeleH 3Be3/. 

Kak cKa3aHo, boTorpadwyeckne BeJIHYHHbI B KaTaviore BasleHKHCTa 
OmpelesteHbl rpy6o—O NecATHIX JoueH. B cBA3H C 9THM, IPH BbIBOAe I[BeTO- 
BbIX MOKagaTevtell, c TAKOM 2%Ke TOYHOCTbHIO IpHXOMMTCA OpaTb H POTOBH3yaJIb- 
Hble BEHUHHbI, YTO MemaeT BeTOBble MOKa3aTeH NpvOJHKeHHBIMH. 

MoTOBH3yaIbHble 3Be3THbIe BeJIMYHHbI MbI ONpewesANAM Ha OCHOBE Hera- 
THBOB, MO/TyYeHHBIX Ha 20-cm Kamepe 40-cm pedpaxropa. MoTomMaTepHaJIOM 
cy KHAN WaHxpomatTHyeckHe miacTHHKH Iiford Astra JI. Mepex naactHuKon: 
HCHOMb30BaIcd 2%KeaATHI @urabTp GGy,. Bcero 6pito moyyeHo 35 HeraTHBOB 
uccalenyemoli o6smacrH u 10 HeraTHBOB CTaHAapTHOH OO1acTH NPS. V3mepenue 
WeraTHBOB MBI BeH Ha OObeKTHBIIOM MUKpodoTomerpe. Ha xapakTepucTHKe 
oG6opyOBaHHA HW MeTOJHKH ONpPeNeeHHA 3Be31HbIX BeHYHH MbI He 6ynem Oc- 
TaHABJIHBaTbCA, MOCKOJIBKY OHH NOLpoOHO oOmHcaHbl B paboTax [3, 4]. 

B tra6snue I npHBOAHTCA CHHCOK HCMOb30BaHHOTO cboToMaTepHawla. 














Ta6anua | 
Node | Ne ne- NeNe 
a 6 Aa-T a. JKCNOS, weraTuBa 
iW. OW. TaTHBA NPS 
a 
I 3135 17a3m —24°00! 23—24-V1- 1950 50 MUL. — 
2 3137 % ” $9 ” _ 
3 3147, 37 29 . 6—7- Vil 45 = 
4 3151 17 28 ” 8—9- Vil ” = 
5 agp. eo 2d —26 00 12—13- Vil a nom 
6 jioe. " ” ” ” oe 
7 3468 =; 17 OF 23 30 | 30-VI. 1951 34 — 
8 3470 | 17 36 23 20 ” ” a 
g a472 °° BE 35 —23 30 " " am 
10 3476 ' 16 44 —22 00 1- VI a5 — 
Il 3478 | 17 O1 —23 30 ") ” | _ 
12 | 3480 | 17 36 | ——25 30 « ce ” al 
13 | 3489 | - | is 12—13: Vl 7 | —- 
14 | 3791 ; 17 40 | —24 00 28—29-Vl - 1952 ; — 
15 5793 | 17 46 ” = ” a 
16 3799} «17: O4 —20 00 1 29—30-VI ‘ 3795 OF 
17 3813 | 16 44 —22 30 14—15- V1l AO | 3815 
18 3819 | 16 46 | —23 50 15-16: Vl : | 2025 
19 3821 + 17 56 | 24 30 : “ i “ 
20 R090 CLP O56 —25 45 17—-18- VII _ 3826 
21 | 3879 > $6 —24 30 20—21- VI e | 3880 
22 3893, | 18 05 | —25 00 22—23-Vlll . 3895 
23 3896 | “ ‘ 25—26- Vill ” 3897 
24 3901 | 18 18 —27 30 26-—27- VIII < 3902 
25 4259 | 16 47 —22 30 Ii—12-V 1953 a | —~ 
26 4200 {| 18 16 | —27 30 tr—12-V- 1953 40 ; — 
27 4261 . 16 47 —22 30 14—15:V m | oF 
28 4262 ,; I7 20 —20 30 - ‘ | -- 
29 4263 : 18 16 —27 30 af * : — 
30 A265? ||. «47-20 —20 30 19—20-V : ! — 
at 4301 | ” 9 31- Vil 45 | a 
a2 4302 | 17 07 <3 1-Viil . — 
a3 4303 | 16 57 — 22 30 3-VITI “ | en 
34 4304; 17 07 —20 30 ” ” | ai 
35 | 4305 | 1657 | 22 30 6- Vill ; | — 
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@orTosH3yaabHble 3Be3qHbIe BCAMUHHBI 2 USETOBbIe MoKa3aTeAH 3Be3Q... 69 


Ha ocnospe NPS Mbt onpenenvan 3Be31HbIe BENMYMHEI HECKObKHX Tecart- 
*KOB 3BE37, PaCNOJIOMeCHHBIX B HCCJIEAYCMBIX YUaCTKaX H HCHO/Ib30BaHHBIX 
‘BHOGIEACTBHH B KaueCTBe CTaHAapTos. KomHyecTBo TakHX CTaHLapTOB COCTaB- 
“ano 128 3Be30; Hx CIHCOK MpHBO.uM B Ta6auue II. 


Ta6anya II 
aan mn eee 
i= se Es 0) = ae 
= BES 1 pe = Sa8 M po = Bae Mpe 
2 loa 2 |2R 2 2 2a 8 
—_— eee 
—20° I | 6530 | 8-41 44 | 6313 | 10-67 87 | 6217 | 8-90 
2 | 6548] 8-52 45 | 6307 |] 10-81 88 | 6032 Hee 
3 ; 6531 | 8-5¢ 89 | $902 | 9-35 
4 | 6524] 9-33 23° 46 | 6888] 7-977 90 | 6209 | 9-97 
5 | 6564} 9-42 47 | 6396 | 7-78 91 | §918 |10-30 
6 | 6563 | 9:47 48 | 6631] 7-84 92 | 6226 |10-70 
7 | 6520] 9-56 49 | 6816] 8-12 
8 | 6543} 9-72 50 | 6745 | 8-32 25° 93 | 6288 | 7-18 
9 { 6535 j| I0-o1 51 | 6402 | 8:55 94 ! 6171 | 7*90 
Io | 6541 | 10-29 52 | 6587 | 8-63 95 | 6217 | 8-o1 
$3 | 6647 | 8-92 96 | 6223 | 8-16 
“21° xz | 6380] 7-82 54 | 6591 | 8-98 97 | 6222 | 8-46 
12 | 6258 | 8-15 55 | 6850 | 9-05 98 | 6192 | 8-so 
13 | 6239 | 8-33 56 | 6418 |} 9-07 99 | 6175 | 8-81 
14 | 6383 | 8-61 57 | 6540 | 9-14 100 | 6150 | 8-93 
15 | 6397 | 8-75 58 | 6845 | 9-44 IOI | 6071 | 8-97 
16 | 6213 | 8-87 $9 | 6675 | 9°47 102 | 6142 | 9-04 
17 | 6388 | 9-25 60 | 6598] 9-50 103 | 6214 | 9-08 , 
18 | 6219 | 9-35 6t | 6399 | 9-65 104 | 6204 | 9-47 
19 | 6408 | 9-57 62 | 6676 | 9-91 105 | 6130 | 9-47 
20 | 6413 | 9-67 63 | 6416 } 10-02 106 | 6184 | 9-52 
21 | 6395 | 9-76 64 | 6420 | 10-28 107 | 6145 | 9°77 
22 | 6255 | 9-79 65 | 6757 | 10-46 108 | 6254 |10-22 
23 | 6234] 9-93 66 |} 6430 } 10-48 109 | 6271 |10-67 
24 | 6400 | 10-02 67 | 6400 | 10-56 110 | 6198 {10-83 
25 | 6404 | 10-08 68 | 6467 | 10-58 III | 6083 |10-84 
26 | 6244 | 10-12 69 | 6444 | 10-66 112 | 6026 }10-90 
27 | 6372 | 10-18 70 | 6398 | 10-70 113 | 6087 j11-22 
28 | 6223 | 10-19 71 | 6475 | 10-88 
29 | 6251 | 10-23 72 | 6833 | 10-69 —26° 114 | 6187 | 8-05 
30 | 6406 | 10-25 73 | 6492 | 8-93 115 | 6373 | 8-34 
31 «| 6210 | 10-32 74 | 6450] 8-32 116 | 6193 | 8-52 
32 | 6365 | 10-35 75 | 6506 | 9-47 117 | 6374 1 9-00 
33 | 6367 | 10-36 76 | 6501 | 9-65 118 | 6168 | 9-25 
34 | 6366 | 10-47 77. | 6470 | 10-18 119 | 6123 | 9-40 
35 | 6344 | 10-48 120 | 6165 | 9-43 
36 | 6368 | 10-57 —24° 78 | 6105 | 7-99 121 | 6398 | 9-50 
37. | 6229 | 10-73 79 | $768; 8-00 122 | 6128 | 9-72 
80 | 6172 | 8-02 123 | 6124 | 9-92 
~—22° 38 | 6620] 8-12 81 | 5906 | 8-20 124 | 6397 [10-19 
39 | 6285 | 9-48 82 | 6182 | 8-30 125 | 6068 {10-22 
40 | 6295 | 10-21 83 | 6090 | 8-38 126 | 6371 {10-26 
AI | 6312 | 10-35 84 {| 5920 | 8-42 127 | 6190 |10-60 
42 | 6270 | 10-41 85 | 6156 | 8-72 128 | 6380 |10-62 
43 | 6300 | 10-57 86 15755 | 8-79 


_ Hago 3ametutb, uro xapakTepucruyeckue KpHBLIe, MIOCTPOeHHble MO yio- 
‘MAHYTHIM CTaHZapTaM, HMeJIM YNOBJIeTBOPHTeIbHLI BUT; pas6poc 3Be3q, Ha 
‘MPHBRIX HCSHATHTCIbHEIM, 34 HeOOMbIHMH HCKIO“eHHAMH. Bupogem, Takoit 
pas6poc MoXHO Ha60LaTb MHOrMa H B Cy4ae OOLLeNpHHATHIX CTaHapTos, 
wanpumep—NPS. Jina unmtocrpayuu Mb mpuBoguM Ha puc. 1, 2 n 3 XapaK- 
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TeEPHCTHYeCKHE KPHBbIe, MOCTPOCHHbIe MO 3Be3aM NPS uw no HaltuM crauyap- 

tam, [leppaa 43 HHX MOcTpoeHa 0 OAHMM JIMuIb 3Be3qam NPS. Bropas-—io 

HallldM CTaHapTaM Ha TeX HeraTHBax, WIA KOTOPbIX HMeMch HM NPS. Tpetba 

—ti0 HaWWMM cTaHapTaM Ha TeX HeraTHBax, Wiad KoTOpbix NPS He uMeJHCe. 
E 


900 


‘+805 





Puc. 1 


YnomaltyTbim cHocoOoM OnLIN OMpeereHb! MOTOBH3YaJbUbIe BeIMIMHbL 
1685 3Be34, pacnO.1OxKeuHbIx Ha mromlatd JOO KB. rpaycos. TleppouadabHo 
MbI XOTCJIH ONPCAeIMTh 3Be31Hbie BCIMYAMHP! BCCX 3Be3/1, BXOAWIHX B KaTaOr 
Basicukucta, OAHaKO, pH doTorpaHpoBannu CTaJIO ACHO, YTO THOMA AKH 
lO2KHeC CKIONCHHA—-26° TpyAHO CHHMAIOTCH: OHH PaciO.1O%KCHbl ONCHb HH3SKO 
Haj, TOPH3OHTOM; HX 3eHUTHOe paccTOAHHe MpeBbilaer 70°, jlaxzke B MePpHJH- 
ae, HW MbI PCI OFPaHWUHTbCA TO.AbKO OuJIee CeBePHbIMH YYaCTKAMM OT 


—19° no —26°. Tak Kak pacnpeetenve rcex 6100 3Be3a no BceH M10llalA 
(200 kb. rpag.) HepaBlnoMepHo (MHOTHOCTbh 3Be31 B IOMKHBIX YaACTAX oOacTH 
3HAYHTEIbHO TIPCBOCXOMHT TAKOBYIO B CeBePHbIX), TO OKOHYATeJIbHBIN CIMHCOK 
Hallero KaTaylora orpannunica 3Be3famu, 4HcIOM 1686. KomHyecTBo pAOB 
GMpeleeHHH 3Be3AHbIX BeHIHH I KAaKHOH 3Be3,bl BeECbMa Pa3JIMUHO: OT 
2 no 6 uw Gosulec. BOADUIMHCTBO BeJIHYMH OlpeeeHO Ha OCHOBE 3—-4 Hera- 
THBOB. CpeqHAa KBapaTHueccKad OLIMOKAa KaTAOMKHOFO 3HaNeHHA, T. €. cpei- 
Heit apHbMeTHUeCKON H3 BCeX HMCIOUIMXCA PAAOB onpelelenHi, paBHa =: 0706; 


oo 

ee ' 

ee MbI BbIMHCJIAIH 10 Popmy.te rey a , Mle ¢--OTKMOHeHHe KarKJOFe: 
Wi 

3HadeHHA OT CpesHel apHMeTHYeCKOH, a N—KOJHUECTBO PAXOB onpeeeHHis 

OxKonwaTesIbHble 3Be3NHbIC BeCJIMYMHbI Halllero KaTaNOra MpHBeAeHb! K HHTeP- 


HaUMOHaIbHOH CHCTeMe. 
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Puc. 3 
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mn TTT, 


PenykuHio K HHTeplalMOHaIbiloli CHCTeMe MbI BELINOMHAIH rpaduyeckHM 
NyTeM. 
Tak Kak Hall 3Be32bl OTHOCATCA HCKIIOUHTeCADHO K PaHHHM CIeKTpaJib- 


HbIM KiaccaM, UBeTOBOe ypaBHeHHe mouTH orcyTcTByer. MmeeTca JIMUIb OLLy- 
THMOe YPaBHeHHe APKOCTH, T. €. XOA PasHHUblAm = Myyy— Kanoonan © 3BE3 HOH 
BeIHUHHOH. Mbt nocTpowH DHarpaMMY 3aBHCHMOCTH MEKAY May HW Muano6nan 
(puc. 4) HW MO HallIHM 3Be32HbIM BEHYHHAM CHHMAIH My; C KpHBOK. Kak 


BHM, 3€BMCHMOCTb IIpAMovIMHelHa. Takoe comocTaBjeHve HallidX BeJIM4HH C 
HHTepHallHOHaJIbHBIMH MbI MPOH3BeJIH Ha OCHOBE 3Be3J, PaCHOMOKeCHHBIX OKO- 
ao momtoca (KA 1), 


‘Unrepn 


4i5 


m Conosinen 





\ Puc. 4 


Jina 39THX 3Be3, HMeeTCA KaTaJlor @oTorpaduyeckux HW POTOBH3YaJIbHbIx 
BeIHYMH 3Be30 Cupca uw Jxonuep [5], koTropbie w ObLIH HCNO/Ib30BaHbI IIA 
SIOCTPOeCHHA KPHBOH 3aBHCHMOCTH. 

Bo u36exK ave BIMAHHA OWIHOKH NOJIA, KOTOPaA MOFJIa BbI3BaTb CHCTeMA- 
THYeCKHe MOMpelIHOCTH B OMpPeeJICHHAX 3Be3HbIX BeJIMYHH, MbI OrpaHHyH- 
BaJiId H3MepAeMylO OOMACTb Ha MJIaCTHHKe. 

B ta6auue II] Mal mpHBogquM Hall KaTaJlor POTOBH3Yya/JIbHbIX 3Be3HbIX 
BeJIHUHH 3Be3 OGJIacTeH rajaKkTHYeckoro WeHTpa. KpomMe MoToBH3yaJIbHbIx 
BeJIHUHH, MbI MaeM TakoKe CMeKTPbI 3Be3, H PoTorpaduyeckHe BeMYHHHI, 3a- 
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@MoToBH3yaAbHble 3Be3QHbI€ BCAHYHHbI H YBETOBHIe MOKa3saTeAH S3Be34... 














HMCTBOBAHHbIe 43 KatTasora Basneuxucta. Mbt npHBomHM Take IBeTOBHe 
qfloka3aTenu (B JeCHTHIX JOJIAX), BbIBeMeHHbIe Ha OCHOB2 BbIIMeyNOMAHYTHIX 
Mpyy A My. TlocneqHH cTomOel, COAepKUT KOMHYECTBO ONpeeeHHH, Ha OC- 


HOBeE KOTOPDbIX BBIBEJCHDI Mpp- 

BompocuTebHble 3HaKH MPH BEAMYHHAX mp, O3HAYAIOT, YTO BeAMYMHBI 
OMNpeNeeHbI HeHadeKHO; OOO3HayeHHe Var? O3HAdaeT, YTO MBI MOAOZPeCBaeM 
SBe3ly B MepeMeHHOCTH; OvIeCcK 3THX 3Be3Q MeHAJICA B JOBOJIbHO OOJbIIOM 
HHTepBasle, IPH4eM Tak, YTO HECKOJbKO H3MepeHHH aBasM O1H3Kve Apyr 
JIpyry 3HayeHHA my, B TO BPeMA, Kak APyrve H3MepeHHA Tex *Ke 3Be3 MaBa- 


J1IH OTJIHGHbIe OT NePBbIxX, HO ONH3KHe ONMATb-TaKu apy: K Apyry 3HaAdeCHHA. 











Ta6anua III 


(Katasor) 
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1538 6401 Aow 9-5 | 9-407! O-1 2, 1597| 17 |F8 11-7 |ro-s8 | 1-1 (2 
1539 6402 H's TO® BDA] |) “O89. 15 1598] 18 1F8 11°6 {10-6 1-0 |7 
kes a 93 | 990 | 0-419) 1599] 20 |Ax 11-3 |10+7 0-6 |s 
sat6qot.as | r0-a] g-se| op |g [face ae RR | 18 HOT | o°9 
1542 6410 AS 7°3| 8-9 2-1-6 [2 1602] 23 jF'5 II-g |10-7 1-2 |3 
1543 6411 Aow I1-3 |10-60°| 0-7 |2 
1544 6412 B8o 10-7 |10°33 | 0-4 |3/|—22°|1603| 6 |Aoo Ir-2 |10-78 | 0-4 |3 
1545 6413 B5t- 10-5 ]10-:09 | O-4 j3 1604 7 \Ko 11-5 |10-68 | 0-8 [5 
1546 6414 Br- 8-3 | 8-27 | 0-0 |3! 1605, 8 |F8 IT-Qie]10-91 } 1-0 |3 
1547 6415 Aoo 9:1 | 8-427] 0-7 13 1606} 9 |F8 11+7 {10°83 | 0-9 [3 
1548 6416 BS 10-6 | 9-62 | 1-0 {2| 1607| 10 [A2 11-4 |10-89 | 0-5 |3 
1549 6417|B80 8-8 | 8-49 | 0-3 3 1608] 11 |F8 11-4 {10-16 | 1-2 3° 
1550 6420 F'5 II-1 |10-47 | 0-6 13 1609) 12 |FKo 11-6 |10-89 | 0-7 [3 
1610] 13 [A2 11-6 |10-92 | 0-7 |4 
1$51 6422/A2 9:8 | 9:20] 0-6 {3 1613] 15 |Ax 11-7 [10-63 | It |4 
1552 6424:A00 10-4 [10-14 | 0-3 ]3 1612, 16 |Fo 11-5 [10-53 , 1-0 [3 
1553 6427)A2 9:4 | 8-80} 0-6 13) J ,olr613) 1 |A2 I1+3:e]10:06 | 1-2 
1554 6428|Be 10-2 | 9:90 | 0-3 {3 11614) 6 \R8 ieee) oe s 
1555 6431/A3 11-3 | 0-71 | 0-6 [3 1615| 7 |Fo 11-2 10-50 | 0-7 |3 
1556 6433/A3 11-4:| 9-02 | 2-4 [3 1616| 9 |F8 11-4 |10-73 | 0-7 |2 
3557 6436\B3a 8-9 | 8-50} 0-4 13 1617| 10 |Ax 11-3 |11-22 | o-1 |2 
15586437 Aou 10-7 [10-19 | 9-5 [3 1618] 13 |F8 11-8 [10-79 | 1-0 |4 
1559,6438 Ao | 11-0 ae 0-4 13 1619, 14 |F8 11-5 |11-02 , 0-5 {3 
1560 6440|F'o 11-2 {10°46 | O°7 (3) 1620] 15 [Ax 11-5 |10-56 | 0-9 |2 
1561 6441|A2 10°6 [10-10 | 0-5 {3 1621} 16 JA5 TI1-4 [11-01 | O-4 {4 
1562 6442|Aou 10-39} 9:88 | 0-5 13 1622! 17 |Fo 11-6 {10-97 | 0-6 {3 
1563'6444|Ao0 I1-O {10-45 | 0-5 |3 1623] 18 |As Ii-2e/rr-05 | 0-2 i2 
1564|6447\Fo 11-1 {10-28 | 0-8 13 16241 19 J|Aow =| 11-2 {10-98 | 0-2 13 
1565\6448|Aou 10-7 |10-07 | 0-6 {3 1625} 20 {F8 II-2 |10°84 } 0-4 |2 
1566/6449|E2 11°4 {10-16} 1-2 {3 1626} 21 |F8 1r-4 [10-83 | 0-6 {3. 
156716450|Aoe 10-9 {10-43 | 0-5 [3 1927| 22 |F3 rr-r {10-48 | 0-6 [3. 
1§68|6451/AS 11-3 |10*46 | 0-8 2) 1628) 23 |As ~~ «|: 10-9 |10-°55 | O-3 12 
1569,6453|Aoo 9°71 9:38 | 0-3 3} 1629] 24 |F8 11-3 |10-98 | 0-3 [3 
1570 6455 A3 10:2 | 9°55 | 0-6 3) 1630: 25 'F8 11:4 {10-84 | 0-7 !2 
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| 
mr] 213] 4 5 6 7 ; r}2],3] 4 5 6 7 {8 
—250s632 26 |A2 11-7 |1I-O4 | 0+7 {3//—24° 1661 31 |F8 10:9 |10-56 | 0-3 {2 
1632) 27 |A3 Ir-4 (10-76 | 0-6 |3 1662 32 |A3 10°9 }10-71 | O-2 {a 
1633) 28 ‘Aow II-5 |10°90 | 0-6 {3 1663 33 |F8 Ir-2 10-65 {| 0-6 |2 
1634! 29 |A2 II+4 10°77 | 0-6 13 1664 34 |F8 10°8 |10-41 | 0-4 |3 
1635] 30 |F8 11-8 '10-91 | 0-9 14 1665 37 |Aouw | 11-5 |10-96 | o-5 Ja 
1636| 31 |Fo 11-6 |10-69 | 0-9 |4 1666 38 |Fo 11-6 l1r-08 | 0-5 |2 
1637| 32 |F'8 11-6 j30-46?| 1-1 {4 1667 39 |[Aow | 11-6 {10-97 | 0-6 14 
1638 33 |A2 II-5 |10-88 | 0-6 |2 1668 4o ,A2 11-9 j1r-14 | 0-8 {5 
1636] 34 |F8 11-6 [10-72 | 0-9 |3 1669] 41 |F8 11-8:e/10-78 | 1-0 |6 
1640] 35 |A3 11+§ |10-77 | 0-7 [3 1670| 42 |Aow | 11-6 |10°86 | 0-7 (6 
1641} 36 |F II-7 [10-92 | 0-8 |2 1671} 43 {F 11-7 |10-73 | 1-0 {7 
1642) 37 |A3 Ir-S:e/10-84 | 0-7 (2;  —--|1672' 44 |Fo 11-8 |10-82 | 1-0/3. 
1643 38 |A3 II-O /30-37 | 0-6 |3 1673 47 |Aow | 12-0 j10-46] 1-5 |2 
1644] 39 |F'5 I1+7 2°90 | 0-8 2 1674! 48 |A3 11-7 |10-80 | 0-9 |2 
1645] 44 |A3 II+7:e/10-80 | 0-9 |2 1675 49 |Aow | 21-8 110-88 | 0-9 {3 
1646] 45 |Fo 12-0 110-98 | 1-0 13 1676 51 !Aou 12-0 /11-06 |! O-g }3 
1647| 46 |Fo I1-g |1t+13 | 0-8 |3 1677| §2 |A3 11-8 j1r-05 | 0-8 {3 
1648] 47 |A3 II+9 {11°08 | 0-8 j3 1678) 53 |\Aow} | 11-9 |10-92 | 1-0 {2 
1649} 48 'Ax 1-6 |11-05 | 0-6 13 1679] 56 |A3 I2-I |I1-14 ] 1:°O |2 
1650] 49 ‘Ax I2-4:|/11-09 | 4-3 {2 1680] 57 |A3 11°8 110-93 | 0-9 |2 
1651] 52 [Aou 11-6 |10-95 | 0-6 {2 
--250|1681 10 |F8 II-5 /10-54 | I-o {2 
—24°1652} 17 |F8 10-8 |10-56 } 0-2 }3) 1682} 12 |F 11°6 {11-00 | 0-6 |2 
1653] 18 (F8 10-7 |10-48 | 0-2 {2 1683' 13 |Aw 11-6 {11-03 | 0-6 {2 
1654} 20 |F8 II-1I '10-52 | 0-6 {2. 1684] 14 |Aow | 11-7 [11-02 | 0-7 [5 
1655] 21 |A5 11-2 |10-84 | o-4 {2° 1685) 19 11-9 |10-98 | 0-9 {3 
1656} 23 |F8 11-2 {10-70 | O-§ |2: 
1657| 26 |A5S I1+2 [10-85 | O-4 |2: 
1658] 28 |Fo II-I {10-94 | 0-2 2 
1659] 29 |F8 10:8 }10:24 | 0-6 |2) 
1660] 30 'F8 Il-4 110-72 ' 0-7 12! 


ViMex Noka3aTeiu Beta WIA NOCTATOUHOTO KO/MYeCTBa 3Be3, MbI IPH- 
CTYNHIM K OlpeweseHvio HX H3O6bITKOB UBeTa. TlocKobKy, Kak dotorpatpuye- 
CkHe BeJIHYMHbI BaseHKHCTa, Tak HW Hal (OTOBH3YyaJIbHbIc 3Be30HbIe BeIH- 
UHHbI IIPHBeeHbl K HHTePHallMOHaJIbHOH CHcTeMe, TO H NoKa3aTesH WBeTa 

' OyAyT B TOH xe CuCTeme. Torja, WIA BbIBOa H3O6bITKOB UBeTa, Mbl MO)KeM 
NOJIb3OBaTbCH H3BECTHBIMH HOPM@JIbHBIMH TlOKa3aTeJIAMH I[BeTa B TOM Ke cu- 
creme. MblI BOcMOIb30BaIHCb pa6oTok Peccea [6], B KOTOpoH RaeTca 3aBHCcH- 
MOCTb M@XKTY HOPMAJIbHbIMH MOKa3aTeJIAMH UBeTa HW CMeKTPaMH 3Be30, H KO- 
TOpad HECKOJbKO OTIHYaeTCA OT TakOBOH xe MO IIT. TT. Mapenaro [7]. 

Hye, B Tamme IV Mb NpHBOAUM JaHHble o 3aBHCHMOcTH Mexgy CI u 
Sp no Pecceay. 








Ta6anya IV 
Sp (HD) = KaPpIHKOB Turasrsi 
Pg | CI Mog CI 
ere mee mnie ea ee 
Bo —3°7 —0-68 
Ba aS —O°S5 
Bs —1-3 —0-38 
Ao +0°-2 —O-15 
AS +1-6 0-00 
Fo +2°9 +0o-11 —I-1 
Fs “3°97 +0-25 +1-2 
Go +4:6 +0- 43 +1-3 (0-56) 
G5 Ba ay, 0-65 +1-4 (0-77) 
Ko +6-9 0-90 +1°5 +1-0S 
K 5 +8-4 (1-20) +1:6 +1-45 
Mo (10.8) (1-57) +1-4 +1°54 
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Umea na6si0sleHHble MoKa3atTeiH uBeTa 1688 3Be3 Hu HOPMaJIbHble MOKa- 
3aTeH WbeTa, MOMKEM MepeiiTH K BLIBOLY H36bITKOB uBeTa. IIpeaBapHTesIbHO 
MbIl PasJeIHIH BCIO Kccexyemylo OOMacTb, Miouatbio 100 KB. rpamycos, Ha 
YUACTKH CPpaBUUTeIbHO OMMHAKOBbIe MO MOBeEPXHOCTHOHM MIOTHOCTH pacnpeye- 


Jenna 38031, Jia 2TOi WeIH Mbf BOCHOJb30BaIKCb PoTorpadueh Basmnenku- 
cTa. Beto 061acTb MbI pa3evIMIH Ha © OTMe1bHbIX YUaCTKOB HW H3YYHJIM MOr- 
JIOWeHHe B KaxKOM H3 HHX. 


Ha puc. 5 Mbl mpiieolu4M cXeMy TakOro MOAPAa3sACICHHA Ha OTAe/IDHBIC 
yY4acrKH. 


J 
-19 
f° | 
as 
25's 


+ 


© 27° 
~29° 
-3f. 


-3 





16°40" 170” {6 am” 48° (8*a”~— 6” 52" 


Tiocne 3Toro MbI MpHcTynaiw K ONpemesIeHHio PaCCTOAHHH WH CpeAHHX 
H3ObITKOB UBeTAa JIA OTACJIbHbIX TPN; TPyMNAPOBKY 3Be3, MbI MpOH3BO]HM 
no Mp, KH SP; OMWCaHHe MOAOOHDIX BbINHC.IEHHH MOMKHO HaHTH B PaHHHX pa- 
6oTax AGacryMaHcKoli oGcepsBatopuu [3, 4]. 





Puc. & (I—IHa) 
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- Takum o6pa30M, HMea BHJHMbI€ paccTosHuA fr UM COOTBeTCTBYIONIHe 
uM H36nITKH uBeTa CE, MbI ONPeeAHJIH HCTHHHbIe paccTOAHHA lO PopMy.ve 
logr=0.2(m—-M—y. CE)4-14 3aTem NOCTpOHJIM KpHBbIe 3ABHCHMOCTH IBeTO- 


RbIX H36bITKOB H paccTosHHi. Ha puc. 6—10 npeacTaBaeHbl KpHBble 3aBHCH- 
Moctw (CE, r) aaa Kaxkoro oTAebHOoro yyacrKa. K corKaJleHHto, MbI pac- 
nowaradk TOAhKO APKHMH 3Be31aMH H TOSTOMY Tipewes APCHHKHOBeHHA He 
MmpeBpluiaa 500 mapcekor. 


Iu III yaacrxu—(a). a= 1650", §6=—22°; q=17'14," §= —20°30 





Puc. 7 (IIs) 


B 9TOM HalipaBieHHH MOriolwenHe HauHHaeTca yxe c 100 ne or 
ConHwa, pacrer yo 300 mc, a Aanpuie, fo 500 lic NpHpocta nornomeHnua 
He 3aMeTHO. MoxHO CYHTAaTb, YTO MOrIOllalollaA MaTepHA B STOM HallpaByie- 
SIMH CKOHWeCHTpHpoBaHa Ha paccTtosHHH oT 100 no 300 mc (puc. 6). 


Hu 





Puc. 8 CIV a) 
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IT yaactox— (5).a = 1710™, 8 = — 24°. Dror yyacToK BHellHe Kak 6yzTO: 
CPpaBHHTeJIbHO CBOOOeH OT NOPIOWeHHA: 3Recb Ha6slOaetTca OOHMHeE 3Be3, 
Kak BHHO 3 puc. 7, HOrolenve 3/fecb He BeJIMKO, HO KpHBas NOriomenua 
pacter muaByo oT 100 mc go 500 nc, rae u36nITOK uBeTra yoctTuraerT 0,3. 





Puc. 9 (V d) 


IV yuactox (c) #=17'30", 6 = —24°30'. Moraonlenue 3ecb 6ouee 3Ha- 
YHTeJIbBHO. B 3TOM HanpaBJeHHH MOTOWlaollad MaTepHA pacnosoxKeHa BeCb- 
Ma O.1H3KO K CoJIHUyY HW H36bITOK WBeTa JocTuraeT 6oubOro 3HaueHua 
0."7 ye Ha paccrosHunu 200 mc (puc. 8). 

Vu VI yuacrkan (d, e). a = 17850" 5 = — 25°; g= 18408", 6 = — 26°. 
B 9THX y4acTKax HallH pe3yJIbTaTbl O MOrAOWeHHH MeHee Haslexkubr. MBt 
pacnoularaeM cpeHHMH 3HayueHHAMH CE juia paccroanni or 100 nc no 325 nc 
¥ oT 100 nc go 400 nc,coorsercTBeHHo. IIpuyem, yxe npu 100 ne 3HayeHHA 
CE senuku: 0.6 u 0.45, coorseTcrBeHHO, ¥TO He COBCeM XOPOIIO corglacyeTca 
C BHeIlHeH KapTHHOH 3Be3qHOro HeOa Ha YTHX yuacTKax. Ha paccrosuuu 
325 mc CE yocturaet0”.8—O”".9 B V yuacrke u O”.7--O”".8— Ha paccTOAHHH. 
400 nc B VI yaacrKe (puc. 94 10). Boo6ule, ua 6.143KHX PaccTOAHUAX pesyub- 
TaTbl NOJydaloTca MeHee HaleXKHbIMH, Tak Kak CaM MeTOJL OlpeweeHHA ACTHH- 
HbIX PaCCTOAHHKM He COBCeM TOYeH AJIA MaJIbIX PacCTOAHHH. 


300 400 @ 





Puc, 10 (VI e) 
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HiccleqoBaHus MOrouleHua CBeTa B HallpaBJeHuU Ha ramaKTuyeckuit IeHTP : 
GbLIH BBINOJIHEHBE H APyrMMM aBTOPaMU, HCCeOBABIUMME P TeMHOTt TyMaH- 
HOCTH OKOIO & Oduyxa MeTOZOM nogcueTOB 3Be3 NOBEPXHOCTHOE pacipene- 
JeHHE 3Be3q B OOMacTH NoNLanbIo 6.5 KB. rpagyca yo 15.3 BuNMMOL 3B. Re- 
AMIHHEI [8, 9]. Beiio o6HapyxeHo, ITO B STOM HallpaBenuu pacnoOxKeHo Ba 
oOaKa, OMHO-—Ooubloe Ha paccrosHun 250 nc, u Apyroe—tiepey HHM— Ha 
paccrosHHu 100 nc. O6ulee nornoulenue, BLISBaHHOe O6OMMH O6aKaMH NOCTH- 
raeT 4 3B. BEeMHYHH. STO Xopomwo cormacyerca c HauIMMu JaHHEIMa p IV yua- 
cTKe, Me HaxoguTcy Y Oduyxa. 3mecb Ha pacctosuun 200 nc CE=0."7 


T. €, OOlee oTrorpaduyeckoe NormoweHve OXonuT Wo 3.™5*. 
Flupapp, 1954 r, 


AHTEPATYPA 


1. Wallenquist A. A study of the distribution of the stars in the Sagittarius: 
and Ophiuchus regions of the Milky Way. 


Ann. Bosscha Sterrenwacht, Lembang (Java), 5, M s, 1, 1939. 
2. H. A, 85, No. 7, 1924. 


3. XapaaseE.K., Broan. A€acr. acTpopus. o6c., Ne 12, 1952. 
4, Kouaamsuan T. A. Broan. A6acr. acrpopus. o6c. No 11, 1950. 


§- Seares F.H..Ross F.E, Joyner Ma ry C., The Catalogue of magnitudes and 
colors North of+80° Publ. Carnegie Inst., No. 5 32, IQ4I. 


6. Russell J. A. AJ, 58, N 4, 89, 1953. 


7. Tapenaro II. 11, Kypc spesanoi% acTpoHomun, 1954, 
8 Miller H., Zf Aph 2, 254, 1931. 


9. Miiller R., Zf Aph, 3, 261, 1931. 


PHOTOVISUAL MAGNITUDES AND COLOUR INDICES OF THE. 
STARS IN THE GALACTIC CENTRE DIRECTION 


T. A. KOTCHLASHVILI 


(Summary) 


The present investigation is based on Wallenquist catalogue [1] con- 
taining photographic magnitudes, spectra and coordinates of about 6100 stars. 
The coordinates of the centre of the region are j=17432", $= — 25°, area 
200 square degrees. 

Photovisual magnitudes of 1685 stars (table III) have been determi- 
ned on the base of the photographic material obtained with 20 cm camera 
of 40 cm refractor. Characteristic curves (fig. 1, 2, 3) are drawn by stan- 


dards (table II) whose photovisual magnitudes are determined by the North 
polar sequence stars. 





* B wegapyux pa6oTax, NOCBAUIeHHbIx HcCAeqOBAaHHIO BONPQCOB O TraAaKTHYeCcKOM Tro- 
raowennn cpeta, A. @, Topouaxag3e noxa3aa, ¥TO 3aBHCHMocTD menay CE u 7, xoropyw. 
OObINHO NOAyYalOT Ha OCHOBe KPHBOM perpeccun WBeETOBOTO H36bITKa NO HCKa2KeHHOMY Nor- 
AOWCHHEM MOAYAIO PaCCTOAHHA, HE OTPamaeT NOAHOCTHIO AelictBuTeabHy10 KaprHHy (Coo6y, 
AH Tpysuncxoii CCP, 20, Ne 2, 1958). Bmecre c TEM, OH O6paTHA BHHMaHHe Ha TO, 
ITO MHOMHTEAD 7 AAA NepeBoda H36upaTeAbHOrTO NMOrAoWeHHA B Oblllee, HE ABARETCA TO-- 
CTOAHHOH BeAHYHHOK JAA AaHHOH MOTOMeTPHY4eCKOH CHCTeEMbI, a MeHAeTCA B 3aBHeHMOCTH OF 
CE (Acrpounom. Umpxyano AH CCCP Ne 167, 1956). Mor npou3sean nepecuer namnx. 
AanHbIxX C YYETOM YNOMAHYTHIX akTopoB. PesyaptaTpt HeCKOADKO H3MeHUAHCbD, OAHaKO OG 
STOM Mbl JaAvM BIOCAeCACTBHH OTAZeADHOe coo6menue. (ITIpumeuanne B xoppextype). 
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From the photovisual magnitudes secured and reduced eraphically to 
the international system (fig. 4) and the Wallenquist photographic magnitu- 
des, star colour indices have been deduced. They are used to study the 
light absorption in the mentioned direction. 

Colour excess—distance curves for six separate regions (fig. 6 — 10) 
have been constructed. 


The total area is divided into six regions nearly uniform in star dis- 
tribution density (fig. 5). 
The mean quadratic error of Catalogue value (mgs) is equal to-+0",06. 


January, 1954. 
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OSOLMNTDIEN = ObOHMBNIBNSTEN MIbL04356MH0NL 300706050, Ne 22, 1958 
BIOJIIETEHb ABACTYMAHCKOM ACTPO@®H3HYECKOM OBCEPBATOPHH N 22, ae 


Soe nn gp ee mee en a A RN PO sve 


OB ATMOC®EPHOHM SKCTHHKLUWH ~ 
M. B. ZOANA3E 


Ja wee cneKTpodotometpHu 3Be32, 8 1956 rony Mb{ onpewelMaiu cneK- | 
TPaJIbHYIO MpO3payHOcTh aTMOcdheppbl Ha rope Kano6unu, Tak Kak Ha6uito- 
J@HHA OXBaTHIBAlOT FO, TO MOMKHO Cile/laTb, XOTA WH MpeBapHTesbHble, HO- 
ROCTATOYHO OMpeeseHHble 3aKO“eHHA, Hue MbI NIPHBOAHM HalllW pe3yub- — 
TaTbl. OHH KaCaloTCA 3a€KOH@ H3Me€HEHHA ATMOCHePHOH ZKCTHHKUHH C IM- 
HOH BOJIHbI H WawT HekOTOpOe MpecTaBseHHe O cocTaBe HW CBOHCTBaX 4a- 
CTH, 3eEMHOH aTMOCepbl, a Tak?Ke O Ce30HHOM H3MeHEHHH MpO3payHOCTH Ha 
rope Kano6nuu. 

Mutepecytolln Hac yuacToK cnekTpa 3akloueH B Hpenertax 2A4600— 
3790 A°. B MHoroyunceHHbIx paOoTax m0 aTMOcdepHou JKCTHHKUMH YKa3biBa- 
eTCH Ha HadH¥He AHOMAJIHH B XOe MpO3payHOCTH B WaHHOM yuaCTKe CIeK- 
Tpa [1, 2, 3, 4, 5, 6, 7, 8]. O6HapyxeHo, uTo cyHecTByeT NOOca ocTa6ueHHA, 
BbISbIBAaeCMaA H3OHPaTeJIbHbIM OCIaOvIeHHeM cBeTa a3po30amuH [1, 2}, cleq- | 
CTBHeM YerO ABJIAETCH TOT MaKT, YTO MpOspayHOCT aTMOCHepbl He H3MeHA- 
e€TCH MOHOTOHHO B 3a€BHCHMOCTH OT JWIHHbI BOJIHbI, Meer MecTO MHHHMYM, 
TAHA BOJIHbI KOTOpOrO JWIA MaHHOrO MecTa 3aBHCHT OT cCpeaHero pa3mMepa 
H pacipeyesleHHaA MO AHaMeTPaM YAaCTHIL, BbIZbIBaIOILHX CeIEKTHBHOe oc1a6- 
JleHue cBeTa [1, 2]. [lp stom cemekTHBHOe MOrAOULeHve MOFyT BbI3bIBaTb 
KaK BOJAHbIe, Tak H CcyxHe aspo3ouH [1, QJ. 

Halu 2anHple MO3BO/AIOT YCTAaHOBHTb HaJIHuHe MHHHMYMAa B XOJle TIpo3- 
PauyHOCTH, ONPeAeIHTb DWIMHY BOJIHbI MHHHMYyMa, MIpOCJeqHTb 3a ero H3Me- 
HeHHeM I10 BeJIMYHHe C TeYeHHeEM BPe€MeHH H COMOCTABUTb Pe3YAbTaThI C Me- 
TeCOPOJIOTHYECKHMH JTAHHbIMH, HMeOULHMHCA B OOcepBaTopHH. KayecTBo "|! 
Ppa3MePbl adposoleH, BMecTe C APYrHMH JaHHbIMH, XapaKTepH3yloT onTuue- 
cKkHe cBoHcTBa aTMocdeppi. [locaenqHue MoryT ObITb HcCIeqOBaHbI TakxKe ¢ 
MNOMOUbIO Pa3seJIeHHA OMNTHYeCKOH TOM aTMocdepbl Ha COCTAaBIAIOLLIHE. 
3 HacTOAueH pa6oTe cilelaHa MOMbITKa MpOBeyeHHA Taxoro HCCTeROBAaHHA. 

Ha6.10XeHHA MpOH3BOAHIHCb Ha IIpH3MeHHOH KaMepe c HaMeTpOoM 
oObekTHBAa 20 cM, OTHOCHTebHbIM OTBepcTHeM 1: 5 4 TpeOMJISOULUM yrsIOM 
npH3Mpt 15°.5. [ucnepcut pasua 147A°Ha mM oKoslo H, - YnotpeOasMcb 


miactuuku Arda Actpo manxpomatuyeckuhe. Crextpbl o6pa6aTpiBasuch Ha 
CaMOperucTpHpylolwem MHKpodotomerpe M®-4, Bcero o6pa6otano 8 cepult 
HaOoueHHH 3Be3q B Ari, y Gem, 5 Cyg.aPegua@Oph. Kosdbdunuentn mpo3- 
pauHocTH onpefemeHpt mo cnoco6y Byre. [Ipupmeyenpbl tTakxe MaHHble O 
KOIMPHILHeHTe Mpo3spauHocTH (cpeqHee MO TpemM HaOwiIoweHuHaAM a&@ Lyr, o@ 
Peg. ¥ Gem). MomayyenHpie oceHpio 1952-53 rr. Ha rope Kano6u.n [5]. 


OnpeneleHHe CHeKTpacIbHOH Mpo3spayHocTH Ha rope KanoOnin Mpons- 
BOJM10Cb HeoguoxpaTHo [10, 11, 12}. Pes3yapratpr sTHx ompeneeHHH MbI 
3keCb He OyYMeEM PacCMaTPHBATH, TAK KaK B ITHX paooTax HHTepecylollMe Hac | 
yu4acTKH cliekTpa He HCCeJOBAHbI JeTaIbHO. 


o 
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ee 





I 
C NMOMOLIbI0 KOSPDHILHEHTOB MPO3PayHOCTH BbIYHCJICHbI COOTBETCTBYIO- 

THe ONTHYeCKHEe TOILED! aTMocdeppi (tT; ). 
TakHM o6pa30m, mbI HMeem 3HayeHna S119 CAEQYIOULLX HOUeH: |) 7—~ 
8.1. 1956 r, 2) 14 — 15]. 1956 r., 3) 6—7.III. 1956 r, 4) 9—I0.ITI. 
1956 r., 5) 11—12.VIII. 1956 r., 6) 12—13.VIII. 1956 r., 7) 5—6.X. 1956 r., 
8) 7—8.X. 1956 r., 9) 30—31.X, 1952 r., 4-—5.XII. 1953 r., [5]. (ra6anya 1). 
Ha puc. | npusogzates 3uayenng P, jaa ll Q1HH BOAN B paccMaTpHBa- 
€MOM yuacTKe ciekTpa. Paccmorpenue PHCYHKa JaeT BO3MOXKHOCTh CiLeaTb 
cienyioulve 3akoyeHua: 1) yMeetca HapylWieHHe MOHOTOHHOCTH XOjla: JWI 
A 0.385; 0.397; 0.431; 0.443: 0.450 () HaOwloqawTca MMHAMyMbI Ipo3- 


payHoctu. 2) Muxumymei npo3paunocrn c TegeHHem BPCMeHH H3Me€HSIOTCH 
M10 BeJIH4HHe. 

















Ta6auna | 
cepuu ! 
| 
Ne I an ee 4 5 6 7 8 9 

Amu : 
1 | 460 0-230 | 0-299} 0-448] 0-191 erika aon 0-389 ee 
2 450 | 0-207 | 0-354 | 0-460; 0-198 | 0-184 | 0-398 | 0-320 | 0-234 | 0-378 
3 443 6-258 | 0-364 | 0-416 | 0-184] 0-186 | 0-384 | 0-332 0:290 | 0-350 
4 431 O+ 322 | 0-384 | 0-434 | 0-216 | 0-230) 0- 380 | 0-373 0-285 | 0-350 
S| 423 [0-354 | 0-396 | 0-384 | 0-239 | 0-246 | 0-398 | 0-373 | 0-299 | 0-356 
6 413 0-398 | 0-440 | 0-410 | 0-242 | 0-276 | 0-426 | 0-400 0-327 | 0-382 
7 403 | 0-470 | 0-484 | 0- 497 | 0-295 | 0: 305 | 0-461 | 0- 463 | 0-380 | 0-437 
8 397 | 0-508 | 0-515 | 0-550 | 0-315 | 0-378 | 0-468 | 0-525 | 0-405 | 0-446 
9 | 391 | 0-446 | 0-495 | 0-527 | 0-350 | 0-449 | 0-518} 0-655 | 0-416 | 0-479 
10 | 385 | 0-403 | 0-455 | 0-475 | 0-407 | 0-575 | 0-595 | 0-715 | 0-524 | 0-529 
11] 379 | 0-426 10-475 | 0-479 | 0-419 10-553 | 0-664] 0-748 0°$7110-S94 


B waliiem cyyae onTHyecky!o TOAMLy aTMoctbepst MoxKHO MpeACTABHTb 
B BHC CyYMMBI: 


7S To Ie T2t a iw —- Pax, (i) 


THE TAR PCICEBCKAA COCTABAAIOULAA ONTHYeCKOH TOJIULH,T;; It, 4. COCTaBAA- 
Ole, OOYCIOBICHHbI€ CYXHMH a3PO30/ISIMH H BOASHDIM mapoM (KpynHble 
MacTHUbI), tj, —COCTABIAIONad, OOycOBIeHHad MeAKHMH a3 PO30/1IHMH 
(paguyce yacTuubl nopsyaKa 1, 4 MeuHbUre). 

Bue MHHMYMOB JIA yaacTKa cieKTpa 2% 4310—4030 A tj, =0, w MH 
MOXKEM OMpeNeMTb 3HaveHHAT;,. JeclicTBuTeIbHO, BbIYHTad 43 HaGmMONeH- 
HBIX 3HAYCHHH 7, » BBIUHCICHHbIe MO HMeIOWMMCA WaHHbIM tip Ht Try» MO- 
WY4eM T p= — TR— Ty QWKCTPANOMMpya 3nauenua t jt AIA  CCTaIbHOrO 
yuacTka CHe€KTpa, BBIYHCIAeM Ty = tp—+-t).. + t,H, OKOHYATeTbHO,—=3ila- 
MCHHAT,. = 7, — ty, .3aBHCUMOCTb t;, OT A NOKagaHa Ha pue 2. 


¢ 
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JjanHble BLIUHCHeHHH mpHBOsATca B Ta6uuue II. ty,r BHUHCAIANaCh 00 
dopmyze Penes: 


32m°(n—1)? HB 
3 Nix Bo 


TAR == == @)~4, (2) 












7-8. 1.1956 


14-+45.1.1956 


6-7.01.1956 


9-10.m.1956 


h-12.vw.1956 


{2m 1955 
5-5.4.1956 


7-3.X. 1956 





Puc. 1 


rye H—snicota OHOpomHOH aTMocteppl mpu O°C u 760 mm (H=8 xm), 
B—yapsenue B MM PTYTHOTO cTONI6a, Bo—HOpMaJIbHOe DaBeHHe (760 mM), 


f—roKa3aTelb MpeloMmeHHa Bo3sayxa n—\=0.0002918 (A =5893 A, 0°C, 
760 mm), N—uaucyo Mowexya B cm® aTMocdepni. IIpu seraucaeHun Amp Opa- 
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au 3HayenHe N=2.495>X10!9, pprpegeHHoe HAMM Ha OCHOBaHHH JaHHbIxX O 
3Ha4eHHAX KOSPPHUMEHTOB MpospayHOcTH, NowtyyeHHEIx A66oTom Anta MayHt 
BusipcouH [14] no dopmyvie: 


es a nm (n—1)" HB 


30 By 








: (3) 
rea—yraosoli Kos puwneuT NpamMoH 3apacumoctn ty oT AT* XK 10". 


Tv 


At 





Puc. 2 


SHauenusa a u N Ob TakaKe BbIUHCJICHbI H MO Hallam HaOJIIOMeHHAM 
10 TeM 2%Ke TOUKAM, JIA KOTOPbIX ObLIW BbINHCeHb! Tes, WO BBMAY Maslow 
TOUHOCTH 3THX BCAHYHH (H3-3a Y3OCTH ClicKTpaIbHoro yyacTKa) OHM He HC- 
NOAb3OBAJIHCb IPH BbIYHCICHHH TZ. Ty BbIVACIAIACh 10 opmy.e: 


Taw = Wino), (3) 


rie w  KOIHYUeCTBO BOAAHOrO Tapa, cOMepxKalllerocA B aTMocWepe, B caH- 
THMCTPAaX OCARKTEHHON BOLI, %,); —IIPpO3Ppa4HOCTb Maccbl BOAAHOrO Mapa la 


MYTH CBeTOBOTO ya, VKBHBATeHTHOH | CM OCaKAeCHHOH BOB. SHayeHHna 
W BbIYHCIATHCh oO dopmyle Danna: 


b 


a ee (S) 
(U = 2.3 C-y TO 32000, 


re ¢,, —YlIpyrocTb BOAAHOTO Tapa, a fA —BbICOTa Ha YPOBHCM MOP B 
MeTpax. B natem cayuae 4=1700 Mm u 


Wey = O14) Cw td (6) 
% yi —MbI OpatH no nanibiM Poyasa [15]. 
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BbmMuHCIMTb KOMYeCTBO BOAAHOTO Mapa w Oojlee TOUHO B HacTosinee 
BpeMA MbI He HM€€M BO3MOXHOCTH. 
Tak Kak guia 4) u 5) cepuit Ha6monennit 2 *tjR,TO MpHuLIoch ony- 


CTHTb, 4TOT), =O. (TaOmuua II), xorae,, *« O. 











Ta6anua II 
3 v t 

Mt] tar | ME | ty | My | ty ee gl! aie di 
Tt RN Tu wan Tan 

: 1 
10:230} 0-166 72°2 0-022 9-6 0-000 0-0 0-042 18+3 
2} -209 - 182 87-1 023 II-O "004 Ig “000 00-0 
3] +258 -196 76:0 023 8-9 -007 2°7 -032 12-4 
4} +322 ‘217 67-4 025 7°8 ‘O12 3°7 -068 21-1 
3} °354 ‘231 65-3 026 74 O15 4-2 -082 23:1 
6} +399 257 64°4 +027 6-8 O19 4:8 -096 24-0 
7| +470 284 60-4 -029 6-2 023 4:9 -134 28-5 
8} e508} = +302 59°5 "029 S27 024 4°7 "153 30-1 
9} -446 322 72°3 “O31 7:0 026 5°8 -067 15-0 
IO] +403 +342 84:9 "032 79) 028 6-9 -OO1 00+3 
II] +428 +365 85-3 033 7:7 030 7-0 “000 00-0 

| 2 
110°299| 0-164 $4°9 0-012 4-0 0-088 29° 0-0 ‘It: 
2) +354 -180 50-8 | -or3 3°7 “090 ne on jose 
3) +364 193 53-0 ‘013 3°6 -090 24:7 -068 18-7 
41-384) -214 55°7 “O14 3°*7 093 24-2 -063 16-4 
5] °396} +230 58-1 “O15 3-8 ‘094 23-7 057 14-4 
6} +440 *254 $7°8 -016 3-6 095 21-6 "075 17-0 
71 +A84 +280 $7°9 “O17 3°5 -096 19-8 ‘O91 18-8 
8] +515 -298 $7°9 ‘O17 3-3 -097 18-8 +103 20:0 
9) 495 +318 64 +3 -018 3°6 -098 19°8 -O61 I2°3 
Io} -455 338 7A°4 -o18 3°9 -099 21-7 -000 00-0 
II} +477 359 75°4 “O19 4:0 “099 20-6 } -000 00-0 

3 
110°447| 0-162 362 0-024 5°4 0-108 24-2 O-! 2 
2! +460 “177 3855 -026 5:6 “110 a6 ae ae 
3] -417 “191 45:8 -026 6-2 -110 26°4 “090 21-6 
4] +434 +212 48-8 -028 6-4 “I10 25°4 “084 19-4 
5] +384 »226 58-8 -029 7°6 “III 28-9 -018 4°7 
6] «410 -250 61-0 “O41 10-0 “II2 27-3 -007 1-7 
7| °497| +276 55°5 033 6-6 “113 22-8 :075 I5+1 
8] +549 “294 $3°5 "033 6-1 “114 20-8 -108 19°7 
9] 525} +314 | 59-8 "035 6+7 T1g4 [| 21-7 062 | 11-8 
10] -484 334 69-0 +036 7A -IT4 23:6 -000 00-0 
It} +507 +354 69-8 -038 7°5 “115 22-7 -000 00-0 

4 
1] 0-189} 0-164 86-8 0-025 13-2 
2} -197} +180 QI-4 ‘O17 8-6 
3} +196 -193 98-5 -003 I-s 
4] -214| -214 100-0 “000 0:0 
5] +230} +230 100-0 -000 0-0 
6] +254 *254 100-0 “O00 0-0 
71 +288 -280 97°0 -008 2-8 
8} +315} = +298 94-6 "O17 5°4 
91 +352{ +318 90-4 | 034 9°7 
10} +404 +338 | 83°5 -067 16-6 
In! +417] = --359 86-2 -058 13-8 


7. a09b0. obAfrag. mdb. dom., Ne 22. 
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98 M. B. Joauase 
| tT v4 
| TAR Tw ii : The 
t aaa Tv =< Ax % 
Ne} TH TAR en Aw as % i ae zy 
NN oi Ne SS 
5 
eae 0-164 100+0 0-000 eh 
2] -180 180 100-0 -000 - 
3| +193 193 100-0 -000 
4] °214 “214 100-0 -000 ae 
S| 230 -230 100-0 ee ee 
6] °254 -254 100-0 2 He 
71 +305 - 280 91-8 25 aa 
8| «366 -298 81-4 fe) eae 
9} «448 -318 71-0 pe a 
10} -573| *338 S9°t . 1235 as 
rth +5541 = +359 64-8 : 95 
-3901 0-16 21 0-046 11°8 0-105 26:9 0-075 19-2 
a ae ie ie -048 12-1 -108 27-1 -062 15-6 
3| -382 -193 50-5 -O49 12°8 -T10 28-8 -030 7°9 
A) +381 -214 56°2 053 13°9 “114 29:9 000 ae 
5} °4c0 +230 57°5 "055 13°7 “115 28-3 000 ea 
6| +429 -254 §9°2 -058 13°5 -117 27% 000 Aa 
71 +461 -280 60-8 O61 132 +120 26 -O 000 ie 
8) -483 -298 61-38 -063 13:0 -122 25°2 000 Oo 
9] +520 -318 61-2 -066 12-7 -124 23:8 oe 2°3 
TO] -593 -338 57-1 -067 II+3 -125 21-1 -063 ta 
I1| -663 359 §4:2 o71 10°7 +126 19:0 -107 16°3 
7 
‘0: 0-16 2-2 0-025 6:4 O-113 29-0 0-087 | 22:4 
See 5185 | ae | -026 8:1 “114 35°6 000 | 0-0 
3| °334 *193 57°8 027 8-0 -II4 34°2 000 | oe 
4| 373) -214 | 57:4 029 7:8 | ‘115 | 30-8 | O15 | 4-0 
5} °375 230 61-4 030 3-0 “115 30-6 000 O- 
6| - 400 -254 63°5 | 031 7-8 “115 28-8 000 vy 
7| -458| +280 61-3 033 7+2 “115 25-1 030 oe 
i +538 | -298 | §5°4 034 6-3 - 116 21-6 oe a 
gi -655 318 48-6 -036 5°5 -116 17°7 _ oe 
Xo| -717 - 338 | 47°2 037 | SI -116 16-2 22 | 31-5 
11] -748 +359 48-0 -038 5-1 ‘117 15-6 7234 31-3 
8 
110-206| 0-164 79°6 0-032 1$°5 O-O10 {| 4:9 0-000 | 0-0 
2| -232 -380 | 77°5 034 | 14-7 -018 | 7°98 oo ee 
3| 290 *193 66-6 034 11-7 -O024 8-3 039 374 
4| -283 “214 75-6 | 037 13°1 -032 11-3 000 ae 
$] °307 "230 75:0 039 12°7 -038 12°3 Ovo a 
6! +335 -254 75-8 O40 I1-9 -O4I 12+2 000 | ee 
7| +376 -280 74°5 043 Ii-4 -053° t4+l erere) 
8 402 | -298 | 74°2 O44 | 109 -057 14:2 003 u 
Q| +442 -318 72-0 046 | I10°4 -062 14-0 -OI 3°6 
10-524) °338 | 64-5 | 047 9:0 | 065 | 12-4 | "O74 14 
11| -571 -359 | 62-9 -050 8-8 -070 12-3 -092 16-1 
9 
tlo-262| 0-164 | 45:4 | 0024 |; 6-6 0-096 | 26-5 0-078 | 21-5 
| oe “180 47-6 -026 6-9 -099 26-2 -073 19°3 
3] 350 193 55°2 -026 7+4 -I0I 26-8 030 
4! +347 -214 61°7 -028 8:1 -105 30+2 000 0-0 
5 - 366 +230 62-8 -029 7+9 “107 29:3 -O00 
6) +405 254 62°7 -O4I 10-1 “110 27-2 -000 OQ: 
7 -426 - 280 65-8 -033 7°7 “113 26-6 | -O00 | 0:0 
8! +446 -298 66-8 -033 7-4 “115 25°8 -O00 : 0-0 
g' -A79 -318 66-4 | — -035 7 +3 “116 24°2 “O10 2-1 
10-529 338 | 63°3 -036 6-8 | “118 22°3 | -037 | 7-0 
r1| -594| +359 60-4 | -038 6-4 +120 20+2 -077 13-0 
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O6 arTMmochepnoi oeKcTHHKOHH 


Takum o6pa30M, Mes 3HaYeHHAT, » Tar» Ty, Ty, (TaGAHMA II), BErdH- 
AION Vig = Ry tye 

SaB¥CHMOCTbt,, OT A NOKasaHa Ha pac. 3. annie Berancnenai mpu- 
‘BOZATCA B TaOsuUe II. 

CyMMUpya CrlaxKeHHble 3HAaYeHUA Tp, Tay, Ty) H T,,TOyuaem tT", OTIH- 
“Marolleeca OT 7%, B CpeqHeM Ha 6%, 
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een a a aa aE 


[IlpuHuMas OTKIOHeHHA ty OT TZ 3a OWHOKH OMpeleteHHa, BbITHCIHM 


TR Thaw TM Thx 


WIA KaKJOH HOU OTHOIMeCHHA ; 
Tyan Te The The 








(raOmua II). Pac- 


cmotpeine Tada I] noKa3biBaeT, YTO B aTMOCtepe ONTHYeCKHe TOA NO 
COCTABIAIONIUM pacMpemesAtoTCA TaK, YTO HaHOoJblilee 3HayeHHe MPHXOMHTCH 


Ha Tp, 3aTCM HA Ty thy (7.1. 1956 fT. thy D> tiy)- The OIA AAHHOM JVIHHbL 
BOJIHBI A He ocTaeTCA MOCTOAHHOH. 


Ha rope Kano6uan adcoOTHad BlaKHOCTb H3MCHHETCA B 34BHCHMOCTH 
or ce30Ha. MoxkHo OxKHaTb, YTO 3HaveHHe NpospayHocTH OyMeT 3aBHCeTb 
OT 3HAYeCHHA aOCOIOTHOH BAaxKHOCTH. CpaBHeHHe 3THX BeJIHUHH NOKa3biBaect, 
UTO JIA BCeX TOUeK paccMaTpHBaeMOrO y4AacTKa CICKTPa C YBeHYCHHeM a6- 


COMIOTHOM BélaxKHOCTH 31aueHHe 1’, =p ty Ty YBCTMIMBaeTCA. ITO o3ha- 
yaeT yBeIHYeHHe Mpo3spaynocTH 3HMOM HW YMeHbILeHHe Ce JeTOM. Utro Kaca- 
CTCA 3HAYCHHA COCTABJAIOULUX Trp. Ty !E Ti¢> TO OKA3bIBACTCA, UTO TR (HanpH-- 
Mep 1a 2 3790 A) HaHvOo/Ipllee 3HaudeHHe HMeeT 3HMOH, a HAHMeHbILeEe— 


JICTOM; T),,—-HaoOopoT, a 7), ——YBeCIHYHBaeTcA BecHOH. OnpeleneHHoH 3a-. 


BHCHMOCTH Tpo3pauHOCTH OT BeHYHHb! OTHOCHTe.bHOM B/axKHOCTH He OOHa- 
py2KeHo. 


IIpumem nonyurenve [4] 0 Halwa B aTMOCiPepe CMecH YaCTHIL Pa3sHLix 
AHaMeTpoB, B KOTOPOH NpeoOlalaloT YaCTHIbl ABYX, TpeX MW Maxke YeTbIPex 
copros. Teopua Crpatrona-Xoytona [13] aeT BO3MOXKHOCTb BHINHCHTb pas- 
Mep H KOJIMYECTBO YaCTHIU, BbISbIBAIOINHX CeeKTHBHOE ociaOsleHHe cBeTa. 
B nauiem cayyae 3To GyAyT 3naueHHA f UN, WIA KOTOPHIX OcaOseHHe CBeTAa 

| paBHo OCa6JeHMI0, BbISbIBaeMOMY PeaJIbHbIMH YaCTHUAMH B PaccMaTPHBac- 
mom y4acrKe cnekTpa. Ilo sToK TeopuH pafuyc YacTHL NPHOAH3KTeEIbHO COB- 
iafaeT C TJIMHOH BOJHbI MAKCHMYMA MOJIOCbI MOTJIOW,eHHA WH MbI JOJLKIbI AO- 
nMyCcTHTb (pc. 1), YTO B OCHOBHOM MbI HMeJIM YaCcTHIbl C paatvycaMy X2. 0.385; 
0.397; 0.431; 0.443; 0.445. KoamuecrBo 9THX YacTH (7), Wiad Kay oro COp- 
Ta C PalHyCcOM 7, MOXKHO BHIUMCIATb H3 COOTHOIIeHKA 


‘Wy = 20 rn K(p) = “2, Gas 


Ile N—-KOMHYCCTBO YACTHIL B BEPTHKAMbHCM cTOMGe aTMOCHepHl C eCJHHHUIILIM 


ceyenuem, K—tynxuua Crpstrona-Xoyroua, yTouHenHad XOyTOHOM H Yo- 
2ur : 

xepom [16], ¢ = —— 4 *% —KospuwnenrT ocma61eHHa, PAaCCUHTAHHbIh Ha OJ- 
A 


HY UacTULy. tT), —Oepem #3 Tad HY, K(e) —u3 Ta6auubr XoyToHa u Yo- 
Kepa [16, crp. 956], r—ompenermeM TO JWIHHE BOAHbI MaKCHMYMa TIOJ1OCbI 110~ 


rJIOULCHHA T° 
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Haar wn nonyyaem cnenyioume sHauenna (ra6auua III) 


Ta6anna III 

















Cepua ru fs 
I 0-398 3°93 X 108 
2 0-397 2-65 X 108 
0-450 +42 X 105 
3 0-397 | 2-78 X 108 
0-431 1-83 < 105 
0-450 3°05 X 10° , 
4 0-385 1-83 X 105 
0-450 3:60 X 104 
S 0-385 6-44 X 105 
6 0-450 1-24 X 108 
7 0-431 3°27 X 104 
8 0+ 443 8-05 x 104 
9 | 0-450 1-46 X 108 


Paccmorpenze stoi Ta6nuu'x MOKa3bIBAeT, ITO HanOomburee CeJIEKTHBHOe 
‘HOMIOWeHHe YacTH, pauycom 0.385 p npuxonuTca Ha sleTO, paguycom 0.397 p 
——Ha SUMY, a pamuycom 0.431, 0.443 p, a 0.450 »—na Becuy. Bo3MoxHo, 

WTO BECHOH, KOra 3HayeHwe 1), HaHOoJblllee, H 3HaYeHHe OTHOCHTeNBHOL 
BulaKHOCTH HaHMeCHbIlee, CeIeKTHBHOe OCaGIeHHe, KPOMe BOAHHBIX a3p030- 
WIeH, BbISBIBAIOT TakKe CyxHe adpo30NH. JlanbHelmHe HaOJOMeHHA UH cpaB- 
HEHHE HX P€3yJIbTATOB C M€TEOPOJIOrHYeCKHMH JaHHBIMM YTOUHAT clemaHHEle 


“HAMH BBIBOJBI. 
Oxta6pp, 1956. 
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102 M. B. Dolidze 


AOE. 6. Soe Bo 
ON THE ATMOSPHERIC EXTINCTION 
M. B. DOLJDZE 
(Summary) 


With the aim of star spectrophotometry, the spectral transparency of 
the atmosphere on Mt. Kanobili has been determined in 1956, 

The obtained material helps to involve some preliminary conclusions 
concerning the law of the extinction variation with the wave length, and 
the composition and properties of the air particles and transparency sea- 
sonal variations on Mt. Kanobili, as well. 

Observations were made using 20 cm. camera with 15°.5 objective prism. 

The spectral region under investigation is 4A 4600-3790 A. 

8 observational series for the stars 8 AVI. Y Gem, 6 Cyg, « Peg and 
eo Oph are worked out. 

Transparency coefficients are determined by Bouger method. Using 
them, corresponding optical thicknesses of the atmosphere +t, for ll wave 
length values are calculated (table I, fig. 1). 

The examination of the fig. 1 shows a break in the monotonous path: 
transparency minima varying in magnitude with time are observed. From 
the available formulae and with meteorological data obtained at the Obser- 
vatory, the atmosphere optical thickness components (table IL) tar, tr» Trw 
and tj, are estimated, they are conditioned respectively: by Rayleigh sca- 
ttering, dry aerosols, water vapour and small aerosols (particle radius. 
about 1p and less). The ta, dependence upon } is shown on fig. 4. Sum- 
ming the smoothed values of components t, we obtain 7 differing from 7) 
by 6 per cent in average- 

Table II gives the ratios ae ma = and = 
Th Ty Th Tht 

Conclusions are made on the base of Table II data on the depen- 
dence of Mt. Kanobili observational conditions upon the season and dimen- 
sions and composition of the aerosols. 

Oktober, 1956. 
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S3LN'TIENL 9L6HMBIGNSIHN M3LMH3SM4NNL 300C9GIED Ne 22, 1958 
BIOJJIETEHb ABACTYMAHCKOM ACTPO@H3HYECKOM OBCEPBATOPUH N 22, 1958 
SSS 


VOOLMTIENL MSLIGH3I9OMGNNL L3DIOHMSITAMLIM3IS 
LOd8NH3ISONS LOIDIOBISNL BICISIBNG BILO6IS 


0). &0%d5d9 


Fobsdegdou9 body dom Fodmowag6b Gozemomhmdobs wo asbywqdol aobolio- 
mgdab yobmbyd0b dobjeog00 Ibol; Br ae han (er as Ser ean oe 
odbob LAmnrgobog% mdbahagoGmhoodo 1940—1951 Fongddo Gohhdogdvy ena 
L3gdGhom3g mombsm3syero ©9430%39d0M0 Dabomob Loo ndaq mb. 

Lody‘domb dobobb Fohdmoway bb, godae43qyemo ofbab, ov) &mamd, coo bob- 
hy cmon godmoboAgdo Bgdeably bg dey Emo yoberbgda gobboboergqcmo Goggnob bombs 
gobdogermdesda sdobowydbob om LamgoAmbrool woygoh3q9d000 Ioboerol doby 300. 
odé0200, boo 3ohgq6mor, om hodogboe Hadhq bybmodey mos 9 bod by ma dobomme. 

gobbobomagmo snhomeol gobdoge~mmdoGo (1940—1951 FV.) (243063949390 
doboPomgmdsb mgovycrmdobg6: 9. Aboodg, 6. gomhHamdoobo, ©. booohrodgz0gc™0, o. 
3M IMSIZ0@0, 0. AmbHmbgodg @o or Hobdody- Joboemo 1950 Frool hom3cmoor aodm- 
J8gyogoey POD vdobowydbob WHhagoboy ho mdbyhagoAmMmHoal dornem] Gq 693Go [1]. 

: frgmh&3 Gbmdogmos, L394 Ahm39 Pombso300 (094300399900 bed. dob 
Jomdmbagreb cogdoergddg: geamgyemgdt, Iomemmdgérnoby7d%o, dm3se—gobo. 
mdbahgoQmémoob some gbgdGo g9dmJaq ybqdeyenoo Imboygdgd0 Jomdmbogény- 
cro Yorhdebojdbgdob ‘Bqhobyd, 073 Lokohme doora LAvAolAoyjoboogob. 

sdobomdbob bA>hagobos6 mdbgHgzo0AQmr009o L3g4GOm3g mombymsyyhra 
00430390980 woofym 1937 Frooab boda ddhomob; 30639 mo Wo4{0%9qdg900, (jbo- 
Gos, OYM Logeg@o wo chabolbAqgdoAnh bolboonl sPotrgdeoo. Iomahrodyeno woj- 
30030d9d0 woofym Z9G30Emgd007 YRMHer 3006, adoamd SgImomboBby no dobboboo- 
30b Loghgdoor gomrgobo dobogms Bjodeondo hogagocmma 1940 Frrogob. 1938—1939 
Gergdob (00430639dg9d0b Bq cooKr9d007 @odomra bohobbob dobq boo mbes Room; 
mb, ogé9039, Igdabggg0m0 wodygohg_7derqdolb b Toho. G38m@>, Habo(3 o~@goma 
S4omboo godohormqdyygmo dobgbydob gode. of dob byd007 bos sobL6s! obo3, md 
1938—1939 Fiergddo IgGo@ wodomo wo Fg BdomoGgdol oBjorro—o wodmagdyme 
Jhodgbgmmds doomgdo Qemyym~gdale wo ShomAydghobyqa0b Foro yhro Loduy- 
9G gohomdoboorgob. Go 9996930 woboHhabo Pemgdob (9330%3949dL, obobo, 
hrgmen(s Jggdmor wogobobogor, Léyycmoop Wodoydoymooengdgem Inrogagdb odeng- 
sa at Bermygemgool, obg dmiymgdobo wo Immmydghrobygdobag30b. 

3900 dobom@mo wodyydogqdyy@mo ofbo IJboL Smamhy: (oe (300749 306bo9- 
Poe sie > — els j 2753 GOe*G23D Pobggrobaa- 

badmombodbuy emo gebmbad0 gobboemymo ofbo ob A gblLomho (1 =3,4,5) oe 
SIMQSOLS Go IMI ymgdoboorg0b, do~o996, aia oe at ob A pleaee noe 
Imbofdbydo bybaow@ odgmér9d96 obgorbog9 Ggmomgdgabo wo yobmbbadaghgdob, 
Amamébeay y3gcm ahooe—byybae coo demagtro—FatridmboJdby3o. odob goo, 3m- 
34990 wo domed 9 60673930 woboFomgdqmo of6o Iomom co coodormasbyogdo- 
abo (Go dommgoboy Gor-(jomyg gobboer~gm@oa of6o Gogmanfomdobe wa gob909d0b 
dobq~m30m gobofognqdobl sobmbado, 
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0 


mdm dad yymowmgesl 603093930 Itol gobbobogragwro cwogdcergooban- 
sob Dees eace soso aml gobmbb, goboocob als qgobobsegero Pa 
dhoosbaycros Ibob Gogol beadqmobs wo Banb dager damgayyero ‘dgmgagool eg@o- 
dgdo Lbgaor demboggdgdmob mMaR3mM LoAfdyjba oJbqe>. a m ' 

asbgabagrmm Gogmomomdobl gobobo Hem yyjomgdoboagob (bcb, 1, Gbhogrs Tj. 
Gob. 1 cagdmens Roomyyyemgoob comonhro Lodujogrm godhromdgdob dobye@gjom Ferob 

















sobdogmmmdodo. 
gbhawo I 
Geeagjmgoo 
m dob momamdms wmroyHo gmmymgdob arbgagdab ofabomo 
on Sesiec Bea Bgbgeeendgd0 Lodgoma dbodzbgmmdgdo 
oc & fo oh: eee ne, I, eOORn 
— hhmoamagna, bodbmgoo SsbancouR: A&oamagan Saale aes Bobgga@la. 
Bobggomby. | Sobggamby. jer0rd00 bobg3go@bq. d6939LY- |“ gmmo@ 
« 
28 310 5942 13-0 12-9 13:0 
ane fee oe 6060 10+4 IIS 10°+9 
1942 393 623 1514 12-6 9-6 ae 
1943 1193 514 1707 15:0 ae 16-2 
1944 425 I118 1544 23:8 ae ie 
1945 1682 2677 A358 27-1 26°13 26°5 
1946 7371 $755 13126 23°7 24:3 24:0 
1947 6091 8717 14808 20°1 22-1 21-2 
1948 7684 8034 15718 15-9 21-3 18+7 
1949 8649 5978 14628 17-1 | 16-8 17 : 
1950 5608 3560 9169 16:3 14°4 15: 
1951 5761 3764 9526 14°5 13°3 14°0 
| | 
2 
ie Pa 
14000 ra 
/ 
{ee 47 
rem 
- 
H 
= 
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tw 
3eas — aan 8) baby yeh Ing 
: 7 _- hae baby yomog 
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Bob. 1-ab Bnrcoo domro—mbH099 bobygombygdmboargol' Logon Dagovymo— 
ohggbgdb 1941 Geol shiyegeibob ease gdomengdsb (1940 Fgwrorb Bg cootrgS00)» 
B_Iceogg—ofgqomgdcb 1942 Fawb; 1949 Fab olg3 mobo3 Bgdomergoob (babe, 
ob 307430, Codoeygdooe IP gqhZgo~gd0o [2]) oAggbqdb, dobodmab 1944 Foerb, bo- 
qm BgbLodhbg3, Iygqo> Shoals 1948° Frrodeg; odab 89d m9 ohaabao 243907 9- 
dob 1950 Veroeeg. 1951 Goel Ibob Loghae ofhogmds mobog gobmeowos 17> 
| mob Bq~ohrgd0m. | 
— ‘sbmnbol Gomgg Sobggabbaghmgdab dobgo@3e0 avdbogrgo adenggo dbob 
oddagmdob (amomgdol Léa Lijhacls (696. 1-ob Jggm@o mmo dt) @0). 

of of Imgoygobo gobbobowngg mo Gogmob wef ghomgdon Sale are 039, 
dmgmhy Loghame, obg Goby gam bagdmgdob dobgogom, opfgmomos mdbaMgoAm- 
ool sovyergagbdo Ne 16 {2}. 

sohgo@oo (j6mdomo dbob Lbgocotbgo Poerdembogdbgdb omrob docoem a 
gha3ogdoho. sdoGmd Loygo ma mgdoor ‘Bgagodcmoo Bggo@rrmm BLosIed 7 
LaoGoblAogyjho wodyy'dog900b 8909 agdo cmodgdobob. haqb ba~rar oo anda: Bem 
gyyengdob dobom@ob dbaogbo wooden doggdob Gq 0939%°: dogo Wo oe ae gO 
Gogdob o6 Lbgs oghmhrgdol dogh (odmob omgdyjcro FHOTICe ogob), odo 
Pogdoharngor oly oodohoodohl, doamrod LooGa-ybe a bob, Bom wmdg@gb, dod 
mofgdo dbob ofGo3mdob ghorgina moog Joa” obcogqbL Pooodmowagbb- 

Aqnbowohrydemro~w@ godmgoygbgm ohringy Gobggambaghmbagol joe-(oc7dd ©3907 
Bumo ~ofgdob Ihqw@gdo Hmdgmror Iobomo—w aodmygbgdyymmo oym sSmmygmgerb 
mdbyhgodgmHoob godormageo [3}— Gob. 2. 






es Roce boby 304 bay. 
ooo badbé. bob. 


1940 41 42 43 44 45 46 47 48 


bob. 2 


Ajwotrgds ohgagbgdb IgGo~w Bb oobbgegbab dgotrg weVAsergodog go. do- 
-gomromse, Iob0dyIobo wo doJlodvydol Fam MBoergdo mhHogq baby gohbagombagob, 
“By do Goeegdo dmymengdyyemo 1943 Ferowsb 1948 Ferodeg. 

Aggbbo co Suygnymgmb mdbohgoQmhool — deboggdgdb Imhob gowodygobo 
(8 P9ROGOQHAQIOL ardemorgemo odergge BqdIw@gea Ibodghgermdgdb. 
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106 o. H&osbdod 9 
Ee a a 
dre ee ee ey Ee 
A&oo bodbaam 3 
do DWOMAAHO 2d0M9g00 h&oomagano Lodbfaqme 
Fea bobggomouggme | Bobggamlagghe Fergdo babggomigghm | Bbobggomblaygten 
1940 1-05 1-06 1945 I-O 1-0 
1941 ‘O4 "03 1946 oe ‘65 
cre a -10 1947 05 -06 
43 “0 "04 1948 -O -O 
1944 05 -O4 94 4 4 


Homan? 369 c0030, M&HogmMogo~wsdyzobo yng RoQjcqbGydo Iupmymamb mdlar- 
B2.GOmoob goHoemrmagdo~@ob Jomgduy er HoBgenermdndl.o 2 dabomdbab anes 
g29OamMoob doboe@ob dobgeo300 Jomgdyer IbodZbg~mdgdL Imbob bozIome ghor 
A3°4M30b09, h0(3 dormomgdb mdbghgsAmmoob L3qJAmm3gmombymdsyhr woygoh= 
399200 Iobo~mrol Logdome domo borobb 9. 1942 Facb bLoghom 3609969 mmdqd0~ 
@ob GMA I9Ao go~@obbo “boo dogoVghaa L3gdahom3gmombymdndr coy30%39~ 
39090 od Yarrk ZIMMRM|CPO CWod 303A dem_d0L ImboGoengmdob. 

grb30bammmor Hmm yyemgdovongob goby eqdob dobge@3oor gobofoemgdab gobm6bo, 
doboeme wad Jog@o Mmamh(3 Rbwo~myer, bg bodb&igo bobggombaghmgdobomgob. 
GC“ O°C7dI- 

Hoegob dbob Gogerob dobodydob Feegddo (1543—1944—1945 UF.) bogdom 
Homegbedoo 8363@gd0 daqgmmo wo Imdwoqghm Gogergdob Fohhdmbsjdbyd0 9ho~ 
CAMB MO, domo Mhmoghoobogeb aodmymae (2047300739390) dbgeros ws Mom 
Ob Ageydengdgemo begdo bends AGGomIgQds0b eG~@96s. sdognd A396 30dxmd0bq0> 
23393” gebycgdob dobg 3007 goboPoenqdol Iémmcogdo olga wobsfowgdob goh9~ 
dq» dom vydgAgb, ood Aggbo doogotio dobobo of ahob Job ofGogmdob Q3om5- 
ee ee dg°eQ@o0 woboboomgdo. 

9-3 bob-bg dmggdyymoo Qermyemgdob aobyjeqdob dobg@ma0m aobofoemads 
ynggcmo Forobagab. omamhy3 400304980 ohagbgab, ees fe 
@o BybLGse godmoboAgeds. IOywg{ab (gobboymmAgdom go 6039 bobagohbaghm~ 





2mm ting fab om 
7 techs Iemhg 
x ~ bodb& Ssh 





1940 41 42 43 44 OOO 499 oO} 
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sdoboIob mdbyhgoQabhoob LIg{domdgrwombymsdyh woggohg_qdome wodvyDoggdob... LOT 
a, — Pa a i OR 


Lsmgol gnhroomomgdyycro dbodgbyrrmdoboagob) Loydome podabobooargdgcmo wo F< 
Logo Lobg ofgb. | | 
Agqb doge Iomgdyena aMogoggodob Igwohrgds qrofgdab wo 9dmo3h43939d00- 
denbo(39d9dor6 [2,4] odemggo dogroeb yotrg orobbgogbou. of ‘dg 363@900m mhreoobodg- 
Sob goblbgogqgdeb <b 2°-ob gotrgcngd'do, GoQy boghgdom @wobsdgqdo0, Goeaob. 
mh037 Bgbormodgdjero oboere gobyomnh wo0g30%370gdbgo cod yotrgduycmo. 
sdbogae, Logobgegdol doby@g00 aobofoergoob zobmbo(3, gobbogrymo odob- 
ov dbob MdbyArgoAymMonb L3gqGhomsy mmol zorduy er (09 430639d00m0 dobogrol boyy 
dggemby Loydome@ wodogdoymaoemgomoe, ‘SALGE wo Léa Loboor Foerdmo-. 
obgdo. 
: TERE ES Gogmoyoomdobe wo gobyegdal dobjm30m gobsGormgdob yobmby— 
30 3hrmAyjVdq9 0b ygdobog0b. oman 3 Gbmdomos, 3amMGyVdqhobygdobagob (~ws 
Smiymqdoborgal) embodby~mra yobmbygdal' gobbommgobob Ibjeoggemmdode wboo do~ 
gamma ob gohrgdegdo, md Abob gb FordeboJdbgoo Lbgopobb3goboatog@ ogemgbab 
msgob oragh wodombls wo domom gx69@9d90 g. 0. Dbaogbo~ wodommgsbymgdoobo 
9: F: ndgQymo bmbabo“ (5°—40°), cwobobgergdyyemo obegdbgdobogob o3OCrO 
ofgh 9. FP. domoege6yc@jd006 — yIgQvyér bebal;* gb — aobgcgdob 45°—65 
gomamgdoo [5]. 
Baq6o dobommab cody) doggdobeb dobsbd_Vmbommo~ dogohbogar domocr-cp ©@o- 
Somavbycwgdo0obo ShomAwdghrob3gd0b (go SmFymndob) Lobmgho~w oagqgmm 45°. 

sdhog00, wmbodbyygro yobmbgdob aobboboengg roe dobo~s wodvydogg dey cro: 
046s wodoema co domogre gobgmqdobomgob Gorr-(jom7g) Ahoommygar wo bodbhmgoo 
Baby gombaghmgdal dbge@ggmmdodo domgdom of Cog sdoymaogaogdocy Ibmeroro. 
Gbhomgdob dmygobom, hrocaob Lbgo deboi3qdgdob Looyydggertg, Loowboem ave- 
RO49d0~06 Ijnwohgdol Anbodergd~rmds ofr aagdmboo. 

II Gbhogmob 306 3g¢ Lod L3gG8o Imcgdyeros hhrwo~mmgo baby gohbaghm= 
Lomgol 3amQyQdghobygdob Rohromdas omaha Lodgome dbodgbgemmdgdo ~wodo- 
mo gobgrmgdeoabomgab, domomo goby ogdobemg30U (oo mér0gq 06909 Sobaorg0b J Or0r0.« 

dqerdog Lod LaghIo Inc3gdeycroo 0,099 Lodbrgor0 bobggohbagh@mboogob. dq- 
L089 bod LygG¥o ImGQgdy ros Qohomdor Ibodgby~mdgdo Loghhome miH039, ao 
Bq e@qdobomgab Adbwowmge, Liodbhgor wa mtrogg Babar ohbbagq&imbongobl ghooe. 

A3960 Gbhogmro@eb wadAyhrogds, med wodoemanby osha 3hmAyjdg 6063.99: 
oligorbogq goombbmBoghgdab odymogbgd96, Omammgy Ibob Lbgo hggyemgdhago Poo 
Imboddbydor HmdengdoG wIornoghgboo dbmerme Dodommasbycmgdasb bmenda hbeog~ 
Boob—emofgdo, gAermsyergdo wo bby gb aotrgdmgdo omoabodbyde oavrgongg bo- 


gbomo IT 
ShaAwydghabygdob gotoedgdo 

















Rhroommgao Fobggomlygtiom | bodbhgoro bobggombygiea _tatongg babggomlg. gare 

~o- | ho (9- _ | cagogg | @o- _ | caéongg 
Ferade ba Soe | aii: dom- | domo goby. | dom- | ei gobo. 

grbgco. | 2°08 | gfe [grige. | SVS | nhmom iprbge. gma _ 


LY —_— i —— 


1940 [123-6] 121-8 123°5 | 161-8) 125°5 1§7°7 |144:0| 124+4 142°3 
—194t 1119-9] 96-0 118-8 | 125°6| 134°7 126-0 |122:7] 114-8 122-4 
1942 | QI-I 33-0 90:8 | 110-4 92-8 107°3 | 101-7 91-6 101-3 
1943 |122-4| 222-6 127-2 | 130-1} 162-0 139°9 |126°6] 167-1 135°2 
1944 |126-0] 122°6 125-6 | 125-3] 154°7 139°5 [125-8] 147°9 1326 
1945 | 123-1] 208-7 156-0 |153-%| 170-7 1§9°2 |139-9} 188-9 157°8 
1946 | 137-6} 194-6 158-1 | 166-8] 192-5 177°3 [1513] 193°5 167°5. 
1947 | 141-3) 108-5 129-6 |146-4) 168-9 155°5 |144°2] 145:5 | %44°7 
1948 |105-7| 88-7 10t-0 | 338-7| 260-2 309-6 | 233-3] 200-5 | 222-4 
1949 | 170-4} 163-4 168-7 | 198-4} 118-8 187-9 |183°2% 150-9 176-8. 
1950 |166-4| 139-2 163°5 |127°7 86-4 123-2 |148-9} 114-9 145°4: 
1951 | 178-2| 260-0 182-2 | 152-7 92-2 146:4 1165-8] 144°7 164-2. 
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goamm—meb0399069 coabo 8hmAmanbobrryqdo : 
do Fen bode ne ea ee en 

GbhHormomeb oolbAyhrogds, 93009039, Od wodoeracbacoosbo 3mmAwydgho0b- 
G9%0b goromogdob go0oYemrgoo hhwo~mm|a wo Lodbhgm bobg gohbaghmadobom- 
BOL grmbsom Ggeergdoemmdob odg@ogbgsu [5]. 0,039 omfdob doMoe~ goby conobo 
som@gjogeabggdab Romano sy Adwow~maa wo bedbdaqo bob gocebaqemgdobo- 
0300. doatad wyboo omgbodima, cmd mmagq bobggombaygmmboogob jhooroo o09- 
dN Cmo Codomaoby~wosbo 8OMAMS7H26R930b ModMmdors aosboforngdo sd4moq64b 
ocbb3@g bob demoggobycoosbo 8HMAMdHHobGQ_d0L Hohamdors aobofomadsbones. 

odmogoe@, Gogmoyomdobl sobmbo, aobbogmy mo sdobowyd6ob bLAhmogo boyy 
mdbLghgoAmmoodGo shmGyd9406(3930L L3gdQom39 mombsmduydr (Do2430M3qd0M0 bo- 
BAIA], 03% 9OgI, 4org WoeobAyyrgdsb Sorvycmerdb. 

acbzobom~mo 3AmMAwZdgmobQ3qd0b aobof ogmqde gob jcogdab cobym@30m. &m- 
anm3 ‘badmo oym embodbyero, oor dmgoboobym (00% 349.07 a> Goodoer-~oe do- 
Moemanbywgdoo6 3HmAydQ 406/39 d00. | 

Codoemgsbyogdoobo shmAjdqho63qd0b gobofoongds bohgabados dq-4 bobodby. 


% 


28 


76 


24 





--ebaco bobs abl 
X---bsdbS bob 
o~— oho 3s bob jbo 






1949 41 42 43 44 45 4 47 48 49 50 195] 
Bob. 4 


name; gbg@ogo, gobbobaergqcmo gobeabo Logdome@ byAbLAo@ godmobodygdo. 

‘dg @otrgdo moJgeobo co dea gm|ggggqeab gobgegdol gobofom dobos6 [2,5] 
shgqbgdb dgAow yorrs, mcbbge@ bab, 0G astro odobo, Hod spobAymngdb Gbmdoc~ 
BygOl—wodoemgobgooabo shmAydq62639d0b g6oGoegds olgmoggo, Hmambc; 
gredgdsobs we ,dgQR HHO Bmbol* Lbae Forodmbofdbydobe, vadrqagg. dovyromads 
sdoboowdbol mdboh3o0mbh009o L3gJQor3q momb ymduyéo (oy30H3gdo0r9 dobogrob 
Léa @moo@ DodoydsymaRomgdgem botrolbby. 9b gebbosyqotrygdon gbgdo0 1942—43 
GYorgoolb ‘d9qd~92 3géromob, Ange mdbah3;cAmbeo0d Logdome@ yoerao AodM(j@om™|0a 
8jodobo Lomobscom Woggamagdgeobl BgbLowyemydob bo4dq do. 
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— adobowdbol mabghgoAmboob L3gJhom3gmomlbyms3yh woyg0h3g3oms wodyGogqdrb... 109- 
i 


d9-3 co d9-4 bobobyd0b Bq rmohgd0 ofg76qdb (ob. dhrvy~egQd0 mbhogq bobgg0%- 
Lanhmbogol ghoow), md IdmAydghoby9d0b goboPoergd0b dixjywo, Bq ~@oh5- 
Soom Mor Jomo 306909dbq- go~wal, 3009 QeEmyymgdoboorg0b. IomAxvVd9h06- 
QGgdob gobGomgd0b d&yeo, Lodyo~me, 6°-om0 odommmgdymo Hmrmgymgdch 
Lomaborom chyye@orb Iq ~@othqQd0m. 

sbgorbs39 gomgdmgdob ofgh oe@aogmo mojgdobs co codammpobgw@ooba SHmAvy- 
d9M06(39d0b doy gdob Bq~mohdobob, Ho Lae ogAmeagdb how Pomyd000 [5,6]. 

Zobgoboe~mmo domommasbyooobo 3hoMAy7dqHobGqd0lb gobofo~m|ds. ob. GbhHoO~ro 
IIT co bob. S-ob Fygqhomo d&yjmo, Hmdqmoy3 ombodby goboPomrgdob mba 
bby gombaygmmbogol ghoow aodmbo@o3h. ahoojojso ofggbgdb goby ~@gd0b aobofo- 
emgdob dFgqgmgcqmgab 1941 ~wo 1948 Fergddo. wodoemaodgegdoabo dhmawydgHob- 
G900L acbePowrgds go (39-5 bobob}q Ioeosbo bobom aogm@mqdyymo dhyy@o 06939, 
m3 Ibob ofHogmdob wobovrhybo daboboomgdengdo (ero49d0, Qermgyyergdo ~o- 
bb3.): ohggbadl doflodyydb 1943—1945 Fengddo 9. 0. H&mammy asbboboemgge@ yo- 
BmbL Aggyyergdcrng oboboomgdb Goyerolb wobofyobo. 

039 gmogoyob Nhrmoghor Bqmaghgdo—VJg~mohngdo Boorse ohagbgdb, com- 
dmb obobo ghodobgob o3b92g6m—ahaoy dosbodyydgdo dgmbob dobadmdgal Oq- 
qbodedqde (606. 5). 


gbmomo TIL 
SMaAmdghos63950b asbgmsoo 


























hoeamagon BobggoMmbaygmm |} bodbhigma Bobygomlgghma | mhng9 babggomba. ghmoo@ 
o- catnng9 @o- i mo39 >- camo 
Feegeo ee ae aoby@. | dom- | oe sey. Si eee: | cia: 
gobo. gorge. ghomo@ 30690. OoPg@ gooo~ jasiga. ggg joo 
{ | ! 
1940 | 21-4 AT*7 22°8 23-1 | 53:6 | 26-6 22-3 52-0 24°9 
194r | 18-4 96+1 20:8 | 20-3 | 49-6 21-9 19+3 §9°6 21-2 
1942 | 17:0 | 48-0 I7*I | 21-1 | 50-4 26-1 19-2 50:3 22-6. 
1943 | 23-7 | $32 25*4 | 22-31 52-4 31-6 | 23-0 | 52-4 29-2 
1944 | 33°56 | 49°3 35°7 | 32°01 §3°7 42*5 | 3370 | 528 39°2 
1945 | 32:0 | 50-1 39:0 | 30°4§  53+4 38-4 | 31-1} 51-8 38-6 
1946 | 26-9, §3-2 30-4 | 26-9, 54-9 | 38-3 | 26-9] Sart 37°3 
1947 | 22-5 | 61-3 36-3. | 24-3 | 59°7 | 38-6 | 23-5 | 60-3 37°6 
1948 | 21-9 68-6 34°7 23-6 68-7 4O+3 22-8 68-7 38-0 
1949 | 22-1 | 5§9°2 31-3 | 22-4 54:6 26:6 | 22-2 | $7*9 29°3 
1950 | 23-2) 5§1-3 26-2 21+2 54:4 24:8 22°23 52-7 25°5 
IQS | 20-5 51°4 22-9 | 21°7 | 50-3 24°6 21-6 50-6 23:8 
pT | 


Boemg@o domom-~ws coodserasbyrcebo 3hmAwydqhrobygdob aoboPowrgdob 
BP agh30~mqdb mmol 3—4 Fao, Ho gohasw gorobbdgdo Lbgo ogqmmHgdob do- 
Bo3qdgab [6]. : 

Bq ~ohrgdo, Omamm’y go Ggbodegdgemo oym, od yQbGob L344 Ghm39 mombym-~ 
sho dobeqrol dmba3999d0r06, Gommygyyra Fergdobomgobl odeng3o, oatgog3g, gos 
osbbgogbel [8,9.]. 

gobgabomma gobg~gdob gobofomgdol yobmbo dmiymgdobagoboy. O&mgmHgy 
499 oMgbodbga, shmamdgMobygdob dhasgboew, mF4mgd0733 wsbPowrgoyer ofbo 
doMomro Co Wodogro gobg~@gdob dobj@R0m, odogg Faboo. | 

Gomdogmos, md IM Bymgdo Forrdmowaghgl IhmAMdQobQqQd0b agadoergdb 
dob wCabsymy. Gbo~@os, oMboTij emo yobmbob gobboergobob doboermcoby moe dlao3~ 
bo 39093900 ofbob domgdyymo, Ho0(3 dMmAYdgMobGgeobogob agqmb oo. 

dohamo;3, gobgoboermor wodoeraabg~@oobo dm3ymgdob aobfow~gds—GohHowa 
IV. bob. 6. ' 

oy Iqgo@otrgdo J9-4 bobobb, Lo~wo73 Imygobogros Cademmaoba~oobo 3omMAxvy- 
SHhovb3qgd0b Abaogbo goboGowrgds, CoghHFdmbogdom, mmd obobo agohgqbgdgb vy ~wo- 
mo bybe oobb3eq bob. y gt 
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ne le ci 2 en RETR 
194941 42.4 @ & «© #7 @ 4 SO I 


66. 5 
mows oMgbodbaa, md Loghome, wodograsbjmosba mR umgdo ceo Ihmayy- 
BgeobQgdo goGomgdon YRMm dao Momeagbmdom agbg~egde domamaobywoobyd- 





‘4 »— fhe Bob93.shboy 
q-=- badbt Gob 
o-— m4o34 bob joase 





1940 41 42 43 44 #45 46 47 48 #49 #=580 S51 oe 
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odoborvydbob mdbahg0Amboob L394 Gh39 mombyo3uyh @Moggohggdoms ody) doggdob.... 111 
a ee ee ee 


M6 Bgwohgdom. gh goergdegdo Iohgq mors gobmbSmdoghydooro omdmbohy boc 
ba mboyhng mon, doatsd yyDIME vyohhymaooro~@ odmJ9q—@gdL Tomomasbgcoosbo Poor 
InboJdbgdabomgol. 9039 Cheb SmZymgdo (co Hemgryergdoc3)_Aggb domme 
ab&gbboméogdo (1=3,4:5) Ingo hoger 00703 Joor0 Homeghmds gom93 4WQhHem 
839d G0hgm. sdoQmd Imboermobymnos, md Jomas3ob oodobobosogdgemo orogobg- 
Buy rq do6o 9339 hwW 39% godmoboaAymll, gb ob4(3 ofob. 

domommaobygwoobo dmZymydob gobofoergds mho3q baby gombaghmbongob Lub- 
H2O aZ0hZqbgdb gobg@gdob od Agbwgbyoob, Hog obg Iygqo*ro~@oo FohImoay bogo 
ShmAMd_mxexbQy7d0bomg,0b (ob. la IV). 

oJ, 06 Igagodemos hroadg gomrygguymmo Bg wohgdo Imgobwoobmon Lbgo o3Qmergdob 
‘dogd BmQgdvyer Bobo~moborb, owas gb yzobol 4690 fgg borgob (jomdoem0 of ofob- 


gbhowa TV 
dmgzymgdol as6gc~qd0 


























Be oamagaa BobpgoMblgaien Lodbhgmo Babogohblaghe — [eatragg Bobggom@blggtom ghoop 
Foagdo | @- . | cfogg | @o- - | oog9 | @o- catoo 
Veeco dom- pe gob9@. | dom- a6 = QrGg@. | dogn- | Somore- sbie. 
gobgo. ghore@ |gobga. ghar 'go69q@. | ode: shoo 
1940 | 15-8 50:6 16:2 16-0 §5°2 17°6 15-9 54°2 16- 
194t_ | 16-7 | 47°5 16-8 15‘ S1°5 15°7 15°9 35°3 16-3 
1942 | 17°8 53°0 18-6 15-7 §2°6 18-8 16-7 §2°7 18-7 
1943 | 19-9 49°5 21-2 20°6 46:8 26-7 20:2 47°4 23°5 
1944 | 32-2 | 48-7 34°09 | 29:1 | 49-8 32°8 | 30-7 | 49-4 33°4 
1945 | 31° 48-8 36-1 | 29-4 | Si+t 32°9 | 30-1 | 50-0 34-1 
1946 | 25+4 §1°3 28-6 | 26°5 53:0 30°0 | 25-9 | 52:0 29-2 
1947 | 22-7 52-9 25°2 23°5 §2°9 26-0 23°1 52:9 25°6 
1949 | 18-9 51-9 20:2 2°t 51-6 23-0 20-2 S1°7 21-8 
1949 | 21:0 | 49°7 21-9 19°3 54°4 20-4 | 20-3 52°4 2i-7 


3950 | a1-4 51-0 22°4 19°4 §2°9 20°3 20-7 51-6 21-6 
195r | 18-5 48-3 18-9 17°9 48-8 19-3 18-2 48-6 I9+t 


droge hgq6 dagé gobboernmma Logombgdob sboerobo Logyydggea! odenggo 
edoboogol, md odsbowydbob lahmgobogyho mdbohgoAmeroob L394 Qom- 
Sgmrombymdeyér woygohgqdo.o0 dolboerm hgdhgbgbGoGxy moo, ghoagzammgbee co 
oMombobrobbooboeo Aogmgoemo, 


osbgoho, 1955 F. 


069496 Tho 


1. odoboydbob lbaAbmmgobogy ho mdbamgoQmhroolb Soxjmgdgbgdo NeNe 3, 4, 6, 11, 15, 16, 17; 
1938—1954 PP. 
2. 62 690d 9m, odobm. bAdHmgob. mdb. dom, Ne 16, 59, 1954. 


-Bbespyxosa A. §, Bona. Kom. no ucca. Cosuna Ne 7, 21, 1951. 

-Tnespmesn M. H. wu P. C. Boas. Kom. no ucca. Cosnna N 1, 15, 1949. 

-9mrencon MC, Puesumes M.H, Onn B.A. Py6ames B. M. Coaneumnaa 
AKTHBHOCTh MH €€ 3€MHEI€ WpOaBenua, 1948. 

-Tacapaxan H. M. Bina. Epes. actpon. o6c. Ne 4, 12, 1940. 

- Barocas V., Aph J. 89, 486, 1939. 

-Caonum JO. M. Bios. Tam. actponom. o6c. 6(16), 1941; Ne 7(17) 1943; Ne 8(18), 
1947: 

9 Caonum IO. M., Tpyas Tam. actponom. o6c. 1, 1950; 3, 1953. 
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A17 T.S. Razmadze 


ep PS a 


ON THE STATISTICS OF SPECTROHELIOSCOPIC OBSFRVATIONS 
T. S. RAZMADZE 


(Summary) 


The paper gives a survey on solar activity, according to the cyclic 
law and the latitude distribution law, compiled at the Abastumani astro- 
physical observatory on the base of the spectrohelioscopic observations 
during 1940—1951, 

The cyclic course of mean diurnal floccula area values (fig. TY) for a 
year shows a strict coincidence, even in details, with the sunspot curve 
(fig. 2). The very small difference between the transfer coefficients of 
mentioned values according to the Abastumani and Pulkovo observatories 
data is an indication of good quality of the material. 

The cyclic law and the latitude distribution law concerning the pro- 
minences and filaments of high-and low latitudes (tables I, II, IV, fig. 
4, 5, 6) are examined. 

An analysis makes it reasonable to consider the Abastumani spectro- 
helioscopic observations as representative, uniform 1n accuracy and reliable. 


January, 1955- 
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SSOLMNTIENL CLOHMNBNBNSIHN MSLIGHBOMANOL S0TLIHIEN Ne 22, 1958 
BIOJIJIETEHb ABACTYMAHCKOH ACTPO®H3HYECKOM OBCEPBATOPHH 22, 1958 








IHMIMG VIGIL) 08MBHI3IBIBNL %6MS09H0IN 
DOBOLNON IBC OL GILObIS 


0). &0%d0d9 


4vybomgd9o Quarterly Bulletin on Solar activity“ [1] odmadH)3qgqd0b- 
o30b, goroo yamhooboAgdobs ws Lodm@moghab Iqmabgdobs (Lodemoghy Loddo~moo- 
bo Lobagdoa ohob Ggmobqdyemo: 1 bLybdo, 2—bodyom~mm, I—derogho), 1949 
Frro~eb dm3yogn bmendg Uqdeogqao dobsboomgderqdo: sdmahdgggob doflodyydob 
comb Ha bobol Logsha, gQohomdo 34momahogQoym ya0e0hoQyym ahowylb7ddo 
@o ob&gblogmdo—aobyPygqAqemo bigdAhob ob&qbbogmdob shmiygbAgddo. 

A396 gobgobhobgar adeatrdaggqdab od doboboomgdemgdcl whooghm@modo- 
gomgeyemgdal qglbFogers 1949—1954 Gergdob daborrob Looyydgqeby. 

28344393980 wobofomrgdyyemo ofbo Lodm@moghob dobym30m bod Xayqoe: 
obAgbbogmdgdom =1, [=2 wo [=3. odmamrgqgab dojbodyddo Ha bobob Loao- 
Egjborsb Bgbomomgdcom a34mbos 777 Bqdmb3gg0. J=1 Loderoghobt 0dm3%43939- 
dcbomgob, 166 Gqdmb3932—1=2 Lodmogqhol sdrahr4ggggrobomg0t' @o 18-—/ =3 
Lodgraghob odmah4ggggdcbomg0b, J=1 bodgroghob sdeaghnjggggoobomgol Ha— 
bobol LoBqoeom Logsby o8fmMH439399d0b dJoduodyddo 2.5 A doomgds, [= 2-mgob—- 


4.3A berm [ =3-o,0b—8.4A. , 

doaot; gb9e@sgm Ha-bobol bogsby ahem dmogho odmah43q39d0b dqd- 
obggaedo NRHA IDA gohams, 30069 Iuohq Lodmoghob odemyhJgq3g9d0b 
commb. E 

Agg6 Imgobeobgar whoogho Ggmohgdo Lbgo@obbgo Lodmogmob odmahdag- 
ajd0b obAgbbogmdobs ws domo Bgbododobo gohamdgdcbo, [=1 Lode@aghob odo- 
RAd3q3qd0Lomg30b gobbogrgmo oym 431 Jgdmbg959, 1 =2-mgoebL—106 wo /=3- 
M30L 15. 30h gq Gqdorb393080 JoZzomgar Lodyjogrm gQohamdcy dbodgzbgm~mmde 
5.7 493. aoocombo, dgmAg Bgdorbgqg0d0—12-5 39. gerocorjbo ~wo Agbodg Ggdorb3q30- 
Go—21.1 39. adrocrobo. odhrogom, gb mmo Lowo~wgg mhoaojghob gaobbdgda, Labyer- 
omdh: WQehre demagtr odeng3tdgq99db Lodyom~meo wyQhrem Indo Qomrormdgdo Bgg- 
Lododqdo: 

B36 Sanh gobboemygma ofbo, oatogagq, wodmyoegdyemgds sdeatrjggggoeb 
dodbodyydob etrmb Ha bobob Logobgbo wo gohamdb dotob. 

o8egyhJaqg9d0b gQohamdgdo woxgyQgemcro ofbo Ha bobob bogobol bodo 
Iqdobsggobomg0b: 1—Ha bobo Logsbob 5 A-b9 boyemgdo Aqdobaggqd0b xayyqo, 
Ii— Ha bobobl SA-@o0b 10A-@9 Loagsbol Gpdob3qgqd0b Xango wo III xayqo— 
Ha botob 10A-%9 897A Loagobob dfmby odmah4ggggdo0b Gqd0b393980. I dgdobg9- 
goms hamogbmds oym 580, II—35, bmaerm ITI—S. domgdyyemo ofbo Igd~@gA0 dbo- 
Igbgemmdydo: sdegahr]gqgomo gobgomohgd0b dojbodvyddo H& bobob Lodyo~m bo- 
gobob 2.60A-LEgqbododqdo Mohramdob Lodmom~m dbodgbgemmds 7.4 49. avroconbo; 
6.29 A-L—10.1 33. gHoeybo wo 11-5A-b—31.0 43. ahowombo. 

8. sdobm. sbAhomg. mdb. doym., Ne 22. 
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4m3mh3 bqderagosbboerymo wodmyowgdyymgdo~@obs3 Imboermeobymo oym, oF- 
goMoo, Hed 0dmMA%43930b doflodydob whmbl Az bobob Logsby wo gohramdo wyhH- 
maghamoboomdsdos. 

LoobGghqbm oy4nm, 9309039, sdm Ah 4399900 ab&gbbogmdob Lodeyogrm dbo a- 
sbgermdgdob asdmboAgo Pyg9A0 LagdAHob obagbbogmdcVo bodo3q Lodemogmab 
odmajag3qdobomg30b GBo(r-(00 39. [= 1 bodgeogthob sdmAraqgqeobom3eb do- 
OVdjera ofbo gobyPyga@aw@o LsgdGmob obGgbbogmdob dbo'dgbge~rmds 67.2%; 
L=2 Lodgrogtor 0dm43999dcbsm{g0b—81.7% wo [= 3-mgo0u' —134.3%. 

ogoembohobme Foodmoagbobomgob yagero bgdmeochobgemgqdyyere dbodgbgerm- 
3900 dmagyogh GbHhowgdom: 








; dojladsgayho 
dBeagéngggggoob Ha bobob gofromdo 
ple ogob9 A-Bo S32OM. BC2—0-Go Be ine Biynoe 
Intensity of Width of Hz Area in square M Ja t ae 
flares . zo 8 decrees ax. intens. in %, 
: lines in A © of cont. spectra 
I 2°5 a 67 +2 
2 4-3 12-5 81-7 
3 o-4 21-1 134°3 


_ er = ar er nee ec cP 








Ha bebdob bogaby 

A-3o ) 2) te) re) 

Width of Ea <sA 5A—10A >10A 
(e) 


lines in A} 


gohomdn 3300. 
ams@-do 
Area in square 
degrees 


74 10-1 31-0 


odhrogom, sdmadsaqgggdob fggb dogh gobbogryy~@mo doboboomgdengdo0, ghoo 
Abhag, sdemahrJaqgqdob ob&qgbbogmds we gohrammdo, obAgbbogmdc wo Ha bobob. 
Logeby co, Igmhg dbho3:Ha bobob bogoby wo Mohamdgdo Nomojgha sohesdio0b- 
ShmdmA jor} CWodmyo~gdyergdodo ofoob, Odo oJodog oMbygdmdeos dabob- 
&qdqd0, Hd ombodbye~ bLowo~@ggdb Imbob, yghodme sdrahd3q3qd0b obAgbbo- 
gmdob wo gohomd gdb BmAab momjmU oc~gngro vyboo s4mbmmo Iqdrhxybgdy~m 
Msdm so~ogduyergdok:- . 

nabgomho, 1955 f. 


PNOlh SOTHO 
1. Quarterly Bulletin on Solar activity, NNe 85—108, 1950—1955, Ziirich. 
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ON SOME CHROMOSPHERIC FLARE CHARACTERISTICS 
T. S. RAZMADZE 


(Summary) 


The question of the association between certain chromospheric flare 
eharacteristics—area, brightness, and Ha-line width in the maximum—is 
investigated. 

_ Corresponding data of Ziirich Publications for 1949—1954 [1] were 
used as working material. | 

A direct proportional dependence between the brightness area and 
Aa-line width at the flare maximum is obtained. 

Numerical values of mean flare intensities expressed in the continuous 
Spectrum intensity percent are given. 


January, 1950. 
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SIOJWIETEHb ABACTYMAHCKOM ACTPO®H3HY4ECKOU OBCEPBATOPHH 22,1958 


——. 





JONOJIHHTEJIBHOE TIPHCMOCOBEHHE K 
CAMOPETHCTPHPYIOULEMYy MHUKPO®OTOMETPY Mo.-4 


M. B. AOAHJZ3E, A. M, @HLUIKOBA 


Maccospili xapaxrep u3Mepennii, NPOBOAHMBIX B AOacTymMaHcKort acTpo- 
apusnueckolt O6ceppaTopuu no otorpaduyeckor CHEKTpomotomerpun, Tpeby- 
€T YCKOpeHHA Mpollecca NepeBona noyepHenult B MHTeHCHBHOCTH H H3MepeHug 
‘€ BbICOKOH TOYHOCTbIO 9KBHBAJICHTHEIX WIMPHH JHHHIL. 

B HacTositlee BpemMa cyllecrBylor yBa ciocoba pelleHHaA STO 3amauu: 
/ONTHYCCKHH WH MexaHwyeckui. OntTuyeckue MpHcnocoOseHuA Did mMepepona 
‘NOWePHEHHH B HHTeHCHBHOCTH 6BLIn nocTpoeHbt Muynasptom u Xoytracrom 
‘{1], Buabamcom u XuTHepom [2], T. A. 'yp3ansuom [3] 4 ap.; MexaHuueckne 
—Xa6epsom [4], E. A. Mepenenkunusim [5], XemeHauunrepom [6], Busicom [7] 
¥ ap. Kpome Toro, cymlecTBytoT OcUMWIorpaduyeckHe cliekTpocoromerpHl, 
KOHCTPYKUHA KOTOPbIX OCHOBaHa Ha IPHMeHeCHHH MeTOZOB 3JIEKTPOHHKUH. 

Jiiat M3MepeHua maomaneli TaKxKe TIPHMe€HAIOTCA Mpucnoco6eHnA 
ABYX POOB: MexaHHyeckHe—H3MepeHve OOIYHBIM IWIaHHMeTPOM uM OMTHUe- 
(CKH€—3J1eKTpooTomerpnyeckHit iaHumetp {8]. 

Bo3MoxXHocTH Halle ma6opaTropun no3sBomuAM pelluTb 3amqayy onTuye- 
CKHM TyTeM. Bpiio co6pavo jonOAHHATeADHOe mpucnocoOjeHwe K caMmoperu- 
CTPHpylolleMy MuKpodotometpy MO-4, 

IIpuHuun pelleHua 3anauH TOT xe, TO H B pa6orax [1, 3], Ho BBenennt 
MSMCHCHHA B JeTaax. Kpome Toro, mpH6op jWIAn 3allvcH MATeHCUBHOCTeft 
(HHTeHCHTOMeTD) H POTOIIeKTpHYeCKHH MWiaHuMerp oGbenHHeHLI. Tlostomy, 
TIPHBOJMM KPaTKOe OMHCaHHe yCTaHOBKH. 

OHM 43 HeOcTaTKOB OnTHUeCKOH CHCTeMEI [1, 3] apaserca HannHane 
AuepenuMalbHoro NMorsoweHHA B OCHOBHOL (okycupytomel mHH3e. O9To 
OGCTOATENBCTBO YUHTEIBAeTCA B SJIeKTpooToMeTpHyecKoM maHuMeTpe [8], 
B KOTOPOM MapaJVIeJIbHbIM NyYOK slyyeH, Naan na AHH3Y, 34MeCHACTCA 
pacxonsujumeca. B Hawieli ycraHoBKe 3TOT HeNOcCTaTOK ycTpaHsetca TyTeM 
SaMCHbI JIMH3bI BOrHYTBIM CPepHuecKHM 3epKaJIOM, KOTOpOe OJHOBPeMeHHO 
HCHOVIBSyeTCA KaK B HHT€HCHTOMeTpe, Tak H B IWiaHuMetpe. Cxema ycTa- 
HOBKH JIPHBOJHTCA Ha pHcyHke |. 

Cenenospit doroanement WJ, ‘crosmnii BHYTpH MuKpodoTomertpa 
M®-4, orcoequHseTca OT HaxXOmAlleroca Tam xe raJibBaHometpa If; wu doro- 


TOK OT Hero HallpaBIAeTCA K MPpOMeKYTOUHOMY radpBanomerpy I>. [Len 
H tana Y®-1 ocpemaetca Wamnol HakamquBanusa L, 13v, 25w, HanpsaxenHe 
Hakala KOTOPOH MOWepxkuBaeTCA CTporo NOCTOAHHBIM. Cucrema HH3 |; 
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o6ecneyHBaeT PaBHOMepHoOe OcBeeHHe UleTH. PoKycHpyIOWHe JHHB3bE 
ly w fg pacno.1o%Kenbl OTHOCHTebHO Wenn Hf Hw 3epKaJIbula radbBaHoMerpa 
[f, TakHM OOpa3oM, 4TOOBI Ha NYTH OTparxkKeHHOrO OT 3epKaJIbUa Jly4ya Mouy- 
UHTb yBeHyeHHOe H306paxKeHHe Wen H. IIlpu stom /; qaeT Ha 3epKaJIbUe@ 
I, u3s06paxenne MH3bI /y, B miockocTH H300paxKeHua We cTaBHTca cipe- 
puyeckoe 3epKao Z, HMewllee ~AHamMeTp 15 cm u dokycHoe paccrosHue 
40 cm. B dokyce 3epkasia Z noMelllaetca MoTOSIeMeHT MI. PotroToK oT MIs 
lampaBisetca Ha radbBaHometp J;, Haxomallulica B M®-4. 





eal ee iC hes 
1 O34 ) 
i IO-4 | 
! 
fT 
o . e 
¥ Ss 
Pic. 1 


Tlepexsioyvateib [7 cayKuT QA TOrO, YTOGHI IPH 2wenanuH HHTeHCHTO- 
MeTP MOXKHO ObIIO OTKJIOYHTb: IPH COeAHHEHHH KJIeMM 2 u | paGoTaeT Tomb- 
KO M®-4, npw coequHeHHH KieMM 2c 3H 4 c 5 mpHOop paGoraeT Kak HH- 
TeHcHTOMeTp. TlouTH BiOTHy!IO K 3ePKaJly CTABHTCA KJIMHOBHZHad Auad- 
parma, HMeloljad opmMy xXapakTepucruyeckoH kKpuBoH. JIuadparmpl u3ro- 
TaBJIMBaloTCA H3 YepHOH OyMaruH UM 3akpematoTcA B paMKke JD (puce. 1, 2); 
H3OrHYTOH COOTBETCTBEHHO KPHBH3HeE MOBepXHOCTH 3epkada. B 3aBHCcHMOCTH 
OT COpTa MWIaCTHHOK HM HCcJIeqyeMoro y4acTKa CleKTpa AuadparMpl MOKHO- 
MeHATb. B COOTBeETCTBHH C BeAHYHHOH cboToTOKa oT MI; 3epKasbue raJib- 
RaHOMetTpa J’. OTKIOHAeTCA B Iipemetax yrla » U H306paxKenve WelM OyzerT 
MepeMelijaTpca 10 WHadparme D. Kak u B [1, 3], nHabparma D ctasutca 
TaKHM OOpa30M, 4YTO ouy Ha dorTomlacTHHKe COOTBeTCTBYeT MOOwKeHHe 
H300paKeHHA UIleIH yY CaAMOrO Kpand y3KOH 4aCTH WHadparMbl, a MaKCHMaJIb- 
HOMy MovepHeHHIO (T, €. MAKCHM@JIbHOM HHTCHCHBHOCTM CMeKTpa) cOOoTBeT- 
CTByeT NONOKeHHe H30OpaxKeHHA We y Kpad WMpoKoH wacru WHadbparMbl. 
Heo6OxoguMblii Wid STOrO pa3Max 3epKaJIblla B Mpesemax yraa @ oGecneqH- 
BaeTCA COOTBETCTBYIOWIHM MOJOOPOM HakaJla JIaMMbl WM WMPHHbI Wen B 
M®-4. 3atem nogx6opom Hakala wamnp L, uw wupuHE wera H jo6uspatotcs 
TOYO, YTOOL! MPH MaKCHMaJIbHOM NOYePHeHHH 3aM4HK He BbIXOAM 3a mpeme- 
Jbl BH3YaJIbHOH wkaIbl M@®-4 4 B TO Ke BpeMa OTCUeT He Obl Ob CJIHIIKOM 
MaJibiM. Ifoce sTOrO BKNO4aIOT aBTOMAaTHYeCKy!o 3anuch M®-4 uw ocyuiect-. 
BIAIOT 3allHCb CMeKTpa B HHTCHCHBHOCTAX. 

IIpu u3sMepeHuu mrollagei Ha OCH OTpaxkeHHOro OT 3epKasbua Fy ayua 
Ha paccTOAHHH payMyca KpHBH3HHI 3epKasia cTaBuTca amma Lo, paBHor 
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MeDHO OCBellalollad 3epKaJlO WIM KOJIJIHMaTOp, COCTOAILMH H3 OObeKTHBA © 
i,, B @okyce koTOpOro noMellaeTcA Kpyriad AnMadparma, ocselllaemas 
NDH NOMOUM CHCTeMbl JHH3 J; cBeTOM JaMMbt Ly (u306paxKeHbl 





Puc. 2 


wa puc. | nyHKTHpom). Bmecro guadparmpt D nometlaotca uadpar- 
MBI, HMelOWHe WopMy H3MepAeMBIX Mioulawel. OtcueTbl OepyTca Ha BH- 


3yabHOH wkase M®-4. F 





Puc. 3 


Bonbwoe 3HaveHHe JIA TOUHOCTH H3MepeHHA HHTCHCHBHOCTeH H TOUHO- 
CTH H3MepeHHA MloWlazel HMeeT OLHOPOAHOCTD OcBelleHHA Wenn H B Nep- 
BOM CJly4ae H OJHOPOAHOCTh OCBeLIeHHA 3ePKasla—BO BTOPOM. OAHOPONHOCTS 
APKOCTH H30OparxKeHHA WEI MpOBepAaCh CeYIOUIHM OOpa30M: Ha CeJeHO- 
BbIii (OTORTIEMeHT OMeBaach AHadparma pa3smMepoM 0.5X0.5 cM H OH Tlo- 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


120 M. B. Zoaunase, A. M. Dumkosa 


pr A rt 








MEIaJICA B pasiible MecTa H300paxKennA WleaH, yKa3aHHble Ha puc. 3. Ha 
puc. 4 NMoKa3aHa 3aBHCHMOCTb (OTOTOKa OT MOsOxKeHHA CPoTosmeMeHta. Kak 
BULHO, OMHOPOAHOCTh APKOCTH H300PaxKeHHA We BIOAHE YAOBJICETBOPUTEIb- 
Haw. Jil MpOBepKH OMHOPOAHOCTH OCBeEILCHHA 3e€PKala Mp HCMO/b30BaHHIi 
YCTAHOBKH B KaueCTBe MWIAHMMeTpa B pa3JIHUHble MecTa 3epKala MOMeLLamaci 
AMadpparma pa3mepom | cm? (pune. 5). B Ta6mnye I npupegeHbl BeMUHHb! 
(OTOTOKA B 3aBHCHMOCTH OT NOJIOKeHHA AMadparMyl Ha 3epKase. Kak BHI- 
HO, OMHOPOWHOCTh OCBeLeHHA 3epKala OOecneyMBaeT H3MepeHHA TwoUlazeli 
c¢ TouHOcTHIO 0.07%, 














Tadsuna I 
Ne | tbs Ne | tba 
i 

I | 720-0 5 | 720-4 
2 | 720-5 6 | 720° 
3 | 720°4 7 | 720°C 
4 |} 720-3 & | 720-0 

9 1720-0 


IIpeapaputTetbyo 6ObIO ycTaHOBJeHO, 4TO B Hpewelax MCHO.WW3yemoli 
niomantu (d ~ 5 MM“) qoTouyBCTBHTeIbHOH MoBepxHocTH doros7ementa 
@M2J_ YYBCTBHTCIbHOCTL Oba MpakTHYeCKH MOCTOSHHO!. 


roo rb we 
80 
60 
= * 
49 
29 


4 2 3 Y¥ SF O cm 
Puc. 4 


Pamka JIA jMadparM 3akpemieHa Ha OTAeCJIbHOM JepKatTese HW Ccoc- 
TOUT H3 OBYX KOviell (pHc. 2), MIOTHO NpHxKHMAaIOULMXxcA Apyr K Apyry upu 
nomMouw 3axKuMa. IIpnw ycranosKke AnadparMbl B paMKy, MOcAeqHAA yMaJa- 
eTCH OT 3epKaJla, BO H36e%Kaline Nopun ero MoBepXHOcTH. C 9sTOM 2%e IeJIbIO 
ipHlerarollee K 3e€pKaJly KOJIbUO MOKPbITO MArKON MaTepHeH. 

IIpH o6pa6orKe 6osbInoro ydacTKa cnekTpa AMadparMbl MoryT ObITb 
3aMeHeHbI B Mpolecce 3allHcu. 

Jian H3MepeHHA IWIOWlaseH MCNOJIb3yIOTCA CTaHAapTHble Whadparmbl 
pasmepom 0.1] cm’, 1.0 cm’, 10.0 cm?. Jina u3smMepeHua Tloulayqeh pasHbix 
BEMHYHH C OJMHAKOBOM TOUHOCTbIO MOAGOPOM Hakata samp Ly (puc. 1) 
OTOPOC Ha BH3yaJIbHOH Wikale yCTAHaBJIMBaeTCA OJHHAKOBbIM JIA BCeX CTaH- 
laptop (Hanmpumep, 800 seu.). 
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| [Ipu H3MepeHHH Moljakel KOHTYPOB CIeKTPasIbHbIX JIMHHH B KayecTBe 
JiMadparM MOXKHO HCIOb30BaTb CaMH MHKPOOTOrpaMMHl, CelaB B HX 
COOTBeTCTBYIONIHe BbIpesbl NO KOHTypy JMHHH. IlomHoe Normollenue WH 9K- 
‘BHBQJIeCHTHAA WIMPWHAa JIMHHH MoulyuaeTca c MOMOI[bK) AOMOJHATeMbHOM 





Puc. § 


TipAMOYrOJIbHOH Quadparmpt (ocHoBpaHue—! mM, BbIcoTa—I|2 cm), KoTopaa, 
nlocle H3MepeHHA MWIOMaNM CheKTpaJIbHOH JIMHHM, CTaBHTCA Mepex MAKpOodo- 
TOrpaMMOH C BHIpesoM M0 KOHTypy JIMHHM. BcnomoraTejibHad Auadparma 
_ycTaHaBIMBaeTCa B paMKe TakuM O6pa30M, YTOOR! MWiOWlalb KOMOMHHPOBAaH- 
“HOFO BbIpe3a COOTBETCTBOBAa MpAMOYFOJIbHHKY C OCHOBaHHeM B | MM H BBI- 
COTOH, paBHOH WeHTpasbHOM HHTeCHCHBHOCTH JIMHUH. Tora, ecIM H3MepAeMbIe 
MO MHKpodotorpamMMaM uM KOMOMHHpOBaHHON AHadparme MJollanu o003Ha- 
uuTb uepes S us (puc. 6), TO SKBUBAaJIeHTHad IMpHHa MH MOXeT ObITb 
BLIUHCIeHa MO MopMyvie: 

. o 

ey 
: 


© 
Tye D aucnepcus cuextpa (B A/MM) c yueTOM yBeJM4eHHA MAKpOdotorpam 
MbI 10 CPpaBH@HHIO C HeraTHBOM. 





Puc. 6 


Sanucu nosmyuaioTcA.Ha ocuMsJorpapuyeckoH OymMare wnHHOH 18 cM H 
quupHHol 13 cm. Tipw o6pa6otKe MAkKpodoTorpaMMb! IIpHMeHsAeTCA Npospar- 
Had MHJWIMMeTpoBas Ukasa. Ha puc. 7 MpHBOAUTCA UpuMep 3aNHcH CIeKT- 
panbubix wunnl Hy, Ho (3nesna HD 211336) B nouepHeHuax (a) HB HH- 
TencupHoctax (6). JJia xapaKTepHCTHKH TOUHOCTH OMpeweseHHA HHTCHCHB- 
siocTeii Ha pc. 8 NPHBOAMTCA KOHTyp J1MHHH Ho, BHIUMCeHHBIM OObIGHEIM Ty- 
eM 110 NOWepHEHHAM Ha OCHOBaHHM MHKpodotorpammpl (a), puc. 7 (cnoW- 
Had JHHUA), H W3MePeHHbIi Ha OCHOBaHHH HHTeHCHTOrpaMMbI (6), puc. 7, 
_(MpepbiBHcTad JIMHHA). | 
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TouwHOCTh H3MepeHHit mMollazel npoBepamacp MHOrOKpaTHBIM H3Mepe- 
HHeM H CpaBHeHHeM CTaHaptTos | cm2, 10 cm?. 


_ on HD 20336 
Hy My 
tape _—. - 
oe Hy y aa 
(2) _i (5) 
Puc. 7 


Alin AONOAHHTeCbHOTO ycTpolicTBa HCMOuIb30BaHCb 3e€PKaJIbHbIM TaJib- 


BaHoMetp Tuna ITC-26 (uyscrsureabHocth 1.3110 a/nx/m, Rip 30 KQ, nepuon 


“COOCTBEHHBIX KONeOaHHH | ceK.,) W CeeHOBBII oTosIeMeHT C 3aNOpHEIM 
caoeM. [aibBaHoMeTp u tborosvleMeHT ObIVIH NoAoOpavbl B KPHTHYeCKOM pe- 
*uMe. J[HaMeTp BHYTPeHHero oTBepcTua pamKn 12 CM, WHaMeTp oO6beK- 
THBa KOWJIHMaTOpa 12 cm. 


u (e) 





Puc. 8 


IToq60pom ulyHta nepwox rambBanometpa I; MeHaeTca Tak, 4TO Ipo- 
AOJDKATCIbHOCTh 3aMHCH COCTaBJIAeT B CpeaqHem 15—20 munyrt. 

IIpotOJDKHTeIbHOCTh 3aNHCH MOXKHO JOBeCTH 10 HOPMAJIbHOrO Jia MH- 
Kpodbotometpa M®-4 snauenua. Jina stoi wet jocTaTouHO 3aMeHHTD (ho- 
ToaeMeHT @J,, croslMH BHyTpH M®-4, corosmeKTpoHHbIM yMHOXKHTeIeM 
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(HanpHMep, ®OY-25). Tora npw HOopMavIbHOK aia M®-4 npogomKuTeb- 
HOCTH 3aMHCH MOXKHO HCIOb30BaTb OYeHb Yy3ky10O Wetb. Ucnowb30BpaHve 
®3Y yO6HO BO MHOFHX cJlyyanx, Kak HallpuMep MpH OOpaboTKe cmeKTpoR, 
NOJIYYeHHBIX C OGBEKTHBHON MpH3MoH, Mpu O6paborKe MepesKcnOHHpOBaHHHWX 
MacTHHOK H MpH OOpaboTKe OueHb y3KHX JIMHHH Ha HWeeBbIX CNeKTporpaM- 
Max. YMHOKUTeIb DIY-25 cpo6ozHO nomMewaetTcn B KOKYyXe MO®-4, [TIpu ero: 
HCNOJIb3OBaHHH CyewyeT HMeTb B BUHAY BO3MOXKHOCTb HeJIHHeHHOCTH CBeTOBOM 
XapaKTePHCTHKH MPH G6OJIbLIHX CBETOBbIX NOTOKaX (MPH OTKJIOHeHHAX Ha UlKa- 
je M®-4, npespiiuatomux 400 mm). HeatuHenuocTb Jerko ycTpaHHTb, Now6u- 
pad HalpsAKeHue Ha MoceqHHX KacKayax MOY Takum, uTo6nl POY paboras 
Ha FOPH3OHTAaJIbHOH YaCTH aHOAHOH XapakTepucTukH. Hanpumep, quia POY-25 
Hallps2xKeHHe MeEXKAY DBYMA NOCIeRHHMH KaCKaaMH JOJIKHO ObITb B 1.5—2- 
pa3a Goble, YeM MexKy NMepBbIMH, a Me>*KAy MOCeRHHM KaCKaOM H 3eM- 
Jeu — B 3-5 pa3 Goble. 

JJono.HHTeIbHOe YCTPOHCTBO 3aHHMaeT MAJIO MeCTa H MOXKeT ObITh pa3s=— 
MellleHO Ha OJHOH ocke, YKpeMeHHOH Ha KPOHUITeHHax Haj MOTOPOM 4H CTa- - 
6umu3aTopomM M@-4, OG BA ycTaHOBKH NPWBOAMTCA Ha pu, Y. 





ag ‘ = + a . = f | 


Puc. 9 


OnucaHHoe ycTpolicTBo H MeTOAMKa paOoThl Ha MpHOope HMeIOT BCE 
mpeuMyulectBa mpH6opos [1, 3} u yno6nbI Aa OOpa6oTKH CMeKTpOB Kak O0JIb- 
wo, Tak H MawoH aucnepcuu. JleHcTBHTebHO, eCIH TpeOyeTCA OMpee/HTh - 
9KBHBAVICHTHbIe WIHPHHbI CMeKTPaJIbHbIX JIMHHH B oTorpadHyeckow OOmacTH 
CekTpa MO CHHMKaM, MOJIyY4eHHbIM C OObeEKTHBHOH MPH3MOH, TO MO2KHO Hc- - 
MOIb30BaTb TOJIbKO ODHY XApaKTePpHCTHYeCKYIO KPHBY!IO JIA CepHH ITWaCTHe - 
HOK. IIpH 3TOM Ha KaxkKQOl WiacTHHKe MOryT O6piTb O6paOotaHp 0 100 
cnexTporpamMM. IIpHmepom MOryT CJIYKATh H3MepeHHA IKBHBAVICHTHBIX LIM: 
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DHH JIMHHH Ty, [76c WcIbIo OMpexeteHuaA aGCOMIOTHEIX BeANUNE 3Be3A K1ac- 
cop B,A 0 CHHMKaM, MomyueHtbiM Cc OObeKTHEHOI MpH3MoH. AHvagorHuHble 
HSMCpeHHA MPOH3BeMeHHbIe C MOMOULbIO MUKpodotorpada 5] u mMexannue- 
CKOrO TaHHMeTpa TpeOyloT ropa3io Gombe BpemeHH NIpH MeHbIeuw TOU- 
‘HOCTH. 

FJlonoaHUTebHOe yeTpolicTBO K MUKpootometpy M®-4 B nacrosmee 
‘BpeMaA HcnO.b3veTca B AOacTyMancKoli acrpodbusnyeckoii oOcepBaTOpHH AVIA 
Heel cnekTpodotomertpan. 


Asryct, 1956. 
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A SUPPLEMENTARY DEVICE TO THE SELF-RECORDING 
MICROPHOTOMETER, 4 M«b-4¢ 


M. B. DOLIDZE, L. M. FISHKOVA 


(Summary) 


An intensitometer and electrophotometric planimeter combined as a 
supplementary arrangement to the self-recording microphotometer ,,Mcb-4« 
are described. 

The operating principle of the instrument is same as in [1, 3, 8] save 
Some alterations in detaiis. 

The mounting and general aspect scheme are given in figures 1 and 9. 

The main focusing lense [1, 3, 8] is replaced by a concave spherical 
mirror being used hoth in the intensitometer and planimeter simultaneously. 

The apparatus makes it possible to perform the fast and highly accurate 
meastrements of areas and the transformation of blackenings to intensities. 

The methodics of measurement of equivalent widths is likewise wor- 
ked out. 


August. r9se. 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


in | ener a ll AR 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


OOOLM'TIENL SLOHNBNIGNSIOHN MSLIH3856MHNNL oNONIGIEN Ne 22, 1958 
BIOJINMETEHb ABACTYMAHCKOH ACTPO®H3HYUECKOH OBCEPBATOPHH N® 22 1958 


SS rr 








———s 








O PACTIPENEJIEHHH MACC B PAJIAKTHKE 
P. HW. KHAAZ3E 


O pacnpefentenuu Macc B 3Be32HOL cHCTeMe MOXKHO JelaTb HEKOTOPHIe: 
‘3AKJNOUCHHA, 3Had 3aKOH BpalllenHA AaHHOU cucTtembl. Umenno, 3Hanne paaqu- 
aJIbHbIX YCKOPCHHH JaeT BOSMOXKHOCTb BbIUHCAHTb «MOBEPXHOCTHYIO IVJIOT- 
HOCTb» CHCTeMBbI, T. €. MVIOTHOCTb Macc, CHPOCWHPOBaNHbIX Ha 3KBATOPHaJb- 
HYIO TJIOCKOCTb CHCTeMBI. 


Takaa 3anaya Oblia pemena Yaii3zom u Moiiosnom JIA JBYX BHeraJlak- 
‘THYECKUX TyMaHHocTeH (M 31 4 M 38) [1] a I. ©. Ky3munsim—ana namett: 
Tanaxtuxu [2]. 

YNOMAHYTbIe ABTOPLI HCXOJHAM H3 MOseIH «mIOCKOrO AUCKa»,. T. @. 
AOUYCKAaH, YTO 3BeZTHad CHCTeMa HMeeT OCeBYIO CHMMETPHIO H HaCTOAbKO. 
‘CIJUOULEHa, YTO HMeeCTCH BOSMOXHOCTH MpeHeOpeyb ee TOJILMHON. : 

B Hacrosmel pabote pemena adaorm4ynaa 3agaua AJIA Hawew Tanax- 
.THKM. B oTamune oT Tpyaa Ky3muua [2], smecre c 1aHHSIMY 3Be3HOH acTpo-~ 
HOMHH [3] ucnosmb30BaHbI TakKKe MH DLaHHble PpamHoacTponomun [4], uto ze-. 


JaeT OoNlee HAXCKHBIMH Pe3ybTAaTHI, NOJIYYCHHbIe JWI TIOTHOCTH B OKpecT- 
HOCTAX WeHTpa TanaKkTuKn. 


Kpome 9Toro, MIOTHOCTH BbIYHCAeHbI Kak WIA MOJ@1H «MIOCKOrO JHC- 
'Ka>, Tak WH Wa LanakTuKu co cibepuueckum cTpoenue, C.1eJOBATeIbHO, 


JIA MWIOTHOCTH MaTepHu NOsyyeH Kak BepXHHH, TaK HW HHOKHHE mpeqel Ta 
KaXKROH TOUKH TanaKkTuKy. 


XapaktepBpamenusa Taaaxkruxka. Jaq ONpeqeseHHA pagu- 
aJIBHOrO YCKOPeHHA B SKBaTOPHaJbHOH miocKocTH TanakTuKH MOxKHO Hc- 
NOVIBSOBaTbh AaHHble O BpalleHHH WIOcKOH cocTaBasiomel TanaKtuxu, no- 
CKOJbKY OObeKTEI STO CocTaBAAOWel ABYXKYTCA mpaKTuyecKH c KPyroBolt 
CKOPOCTbIO, a KPYTOBaH CKOPOCTb C padHaJbHblM ycKopenuem (c cuaoli F, 
HencTBylollei Ha eAHHMUHYyIO Maccy) cBA3aHa PaBeHCTBOM: 


V2=—FR. | (1) 


Cxopoctw V asia pa3vIMuHbIx paccrosunit RP or weHtpa TamaKTHuKn Hc- 
crenopaHb! IT, TI. Tlapenaro no zBuxKenHaM AOMrOMNepHo”MUecKUX iedeng 
[3] 4 rpynnoH rommaHAcKHx acTpoHOMOB—no JBID>KeHHIO ECLOPOMHbIX OO- 
akos [4]. : 
|  B 9THX HcceqOoBaHHAX AIA paccroaHua Connua oT wentpa LDadakTuKku 
K© ckopoctu ero DBWKeHua VOB OTHOM calysae OBLIH NPHHATHI BEJIM4HHbI 
7.2 Kuic u 234 kM/cek, a B Apyrom—8.2 Knc u 216 KM/ceK. Ito maer pa3HuLy 
CHCTEMATHYECKOrO XapakTepa MeKLY STHMH DBYMA ZaHHbIMH, NOITOMY Heo6+ 
XOJHMO BbIPa3HTb HX B CAHHOH CHCTeMe. 
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PaccMOTpHM, KaK H3MeCHAIOTCA 3HAYeCHUA CKOpOCTeli BpatileHHs, Mo.Ty- 
YeHHbIe MO pasLHOACTPOHOMMYCCKHM fHaO.TOAeCHHAM, CCIM H3MeCHATb BeJIH- 
uHHbI VQ WU Ks. 

B 3agauHou Touke C JIA BbIMHC.IeHHA KpyroBOl CKOPOCTH MpHMeHHeTCA 
(opMy.1a: 

K. 
Ro 

roe / u /’, ABJIAIOTCA TaTaKTHYeCKOH O.1TOTOH paccMaTpHBaeMol TOUKH C 
H e€ paHasbHOH CKOPOCTbIO HO OTHOUeHHIO K Co.tty. 

M3 dopmyvipt (2) BHAHO, UTO eCIH H300parxKaTh paccTOAIHA B CLHHHILAX 
RO@, To BemwunHa F, He OyAeT MeHATDCA TIpH M3MeHeHHH RG. TaK Kak Be- 





Ve=V,AVO sinl=P,4+%O:- (2) 


R, 
JIHUHHAa in H CHeCLOBATeJIbHO, OTHOUICHHe aoeane He 3aBHCHT OT TOTO, Kakyto 


ie 
MMCHHO BEJIMYHHY JOUYCKaTb LIA RO. ~ 

C fpyrok CTOpOubl, ec WH3MCHATD 3HaYeHHe VE Ha BetHYHHy AVO, TO 

Wi3MeHeHHe V, COOTBeETCTBeCHHO OyseT PpaBHo: 
: So «ANE | 
AV.=Al © ; (3) 

KO 

CirelOBaTebHO, JWI COrlacOBaHHA JaHHbIX PpaJIMOaCTPOHOMHH C Jal- 
HbIMH 3Be30HOH aCTPOHOMHH CJleAyeT BbIPaKaTb PaccTOAHHA B eMHHWaX 
R@ WM W3MeHATH 3HayeHHA VY, Ha BeJIHUMHDbI Al”, 0 (popMy.te (3). 

VictuHHoe 3HayeHHe BeIMYHH VQ u RO HamM He H3BECTHO, TOITOMY BCE 
BLIUHCICHHA MpOBeeHbl, LOMycKent 3HayeHMA Kak VEQ=234 KM/ceK, Tak 4H 
R@ =216 xm/cex; npw VO=7.2 Kue wn RO=8.2 Kune. CootBercTBeHuble BeJIH- 
UHHbI OOO3HAYeHbI HHAeKcaMH | u 2. 

Tocae takoli pexykuua nomyuum Ta6auiy | xa KpyroBblx CKOpoctTel. 








Tadunna | 

| 
R My | Vs | R | My, ott, 

| (ean oedema 

| | | 

, or, (89) | (87) | 0-9 | 240 | 224 

Ora, (158) | (154) 1-0 S26 a: KG 
0-3; 193 | 188 1-f a2, 207 
0-4, 208 . 201 1:2 222 200 
Os. 219° ' O70 pions 218 19§ 
0-6: 229 ' 218 §3; I-4 7B 190 
Orr “B36 seas 125 212 103 
Ord 210 “!- 3926 1-6 (209) (50) 


Tlanupie TaG.iMilbl B HHTeppate O<R<1 NMosavMCTBOBallbl H3 paHo- 
ACTPOHOMHYCCKHX HCTOUHMKOB [4], a Ana wuTeppatad.9 = R<1.6—v3 WaHHbix 


aHasiH3a JBYuKeHHA 38e3/, [31 Kak BHAHO, 9TH MHTepBaIbl UYacTHYHO Mepe- 
KPbIBAaIOTCA. 


B cKOOKH TOCTaBJIeHbI! 3Ha4eHUA, MOMYYeHHbIe HHTeploOAApOBaHHeM 
HJIH 9KCTPanovMpoBaHHem. | 
Pacnpenmemenue Macc B MAOCKOH CHCTeME. Pa36e- 
pem cilydali, Kora 3Be31Had CHCTeMa HMeeT OCeBYIO CHMMETPHIO H HacTOvIb- 
KO CIWIOCHYTa, YTO MOXKHO MpeHeOperaTb ee TOMIMMHOH. 
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Bpi6epem KOOpAHHaTHYIO CHCTeMy c Ha4¥asiOM B WeHTpe 3Be3NHOH CH- 


‘CTeMBI H MpoBeweM OCb X Yepe3 TOUKY, B KOTOPOM HIeM BeIHYHHY rpapura- 
UHOHHOH CHIBI. 


B 5KBaTOpHaJIbHOH MMIOCKOCTH CHCTeMBI rpaBHTallHOHHbIit MoTeHmuan Gy- 
WI€T 3aBHCETbh TOJIbKO OT R vw HMETD BHZ: 


_ Di? +") 
4G 
u(R) = f VE=piuy ——————— dxdy, (4) 


rye D(x?-+-y’) = Dir) abesadiaes NOBEPXHOCTHY1O IWIOTHOCTh MaTepHH Ha pa- 
‘CTOAHHH F OT LeHTpa. 
PaccMoTpum kKoopaunaTH r u ¢, cBA3aHHBIE Cc XH y PaBeHCcTBaME: 


=V PRR / 1 —-~, +R, 
eet t (5) 
pa APL) Rate 


TloycTapnaa 3TH 3Ha¥eHHA KOOpAMHaT x y, paBencTBy (4) MoxHo 
TIpHaTb CeLYIOWHA BHT: 














- dt = F D(r)rdr 
1(R) = a V pop ° (6) 
‘O6o3Hayaa: , | 
r)rdr 
E() = f year , (7) 
paBeHcTBy (6) mpuHyaem Bux: 
R 
E(t)dt 
R)=4G | — 
u(R) —— (8) 


M peulaem HHTerpasbHBe ypasnen (7) “ (8) orHocuTenbHo D(r) 4 E(t). 
Tlonyqaem Bbipaxenna 


2 d ¢ E(t)-tdt 


D(r) = ern 7 VFR” (9) 
Bit es ° u(ryrdr (10) 


2nG dt) VP—?° 


Tlonctapaaa Berpaxkenue (10) B (9) M IPHHHMasd BO BHHMaHHe (1), 
MOc€ HeCOKHEIX MpeoOpasopaHwi noyauM: 


oOo 








1 dt AFR) aR 
D R SS ee SS oe i OS 
®) n’G ) V 12 R? { dR Vt?—R® 
A *d(vt) aR cy 
JVe—R = dR VP—R- 
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i pe tS AT 
= im 
—<—$ $@——-__—_ 





Meusia MOpsAOK HHTerpHpOBaHUA H HCMONb3yH PaBeHCTBO: 





=i =| yee 


dbopmyaty (11) MoxkHO MpuBecTH K OMHOMY H3 CleqyIOUMMX BHJOB- 




















: i: (wv?) lt _ 
nw jo a lpi Ve— aa a 
' d(x ) { | dt a . 
dr (12) 
+i" | yay 
R . 
1 dv?) Hf dt i 
a wG il ir OL VRB VA? 
(d . d 
“doy, u (13) 
| iP aetl ) VRE 2V A 2} 
K 
R 
in bf de fd?) ar a 
ied VR? ae "VPP 


PadGoune bopmMyan. Tak kak *yHKUUA 3afana B BUe YHCIO- 
Boll TAOJMIUbI, MHTerpHpOBaTb NPHXOAHTCH YHCeHHbIMA MeTOqaMH. Popmy- 
apr (11) —(14) gaa 9TOH eM MaJIO TIPHrOHbl W3-3a HaJIMYHaA B HUX He- 
COOCTBEHIIX HHTerpa.toB: NO3TOMy TipaBylo cTopony BbipaxkeHua (12) WIM 
(13) pa3m0%KHM Ha CyMMy HHTerpa.Tos. Kaxkloe OTZeJIbHOe HHTerpHpoBa- 
Hue OYeM BbITIOJHATh B MaJIOM MHTepBate H CHHTATb, YTO WIeH, COMep*Ka- 
mui V(R), aBiseTca MOCTOAHHBIM B 9TOM HHTepBaule. 

JlerKO MOXKHO BHJeTh, ITO: 

dv") ~ R Ada Magbx R 
dr 
d(v") 1 
dR 
NOSTOMY ABIAeTCH WeecooOpasHbIM YMoAeHHe H Meaenve NOAMATeTpadb- 
HbIX BbIPaKeHHH Ha STH BeJIHGMHHI. 
Takum IIyTeM MOJyuMM JIA MJIOTHOCTH BbIpaxKeHHe: 











AWA Oompmux Rj 


co 
1 
D(R))=—— D. . (R (15) 
( 0) iG ) : tag iP 
~=0 
Te <M y4ys MoO UM Poo SOO. 
CnaraeMble, BxoJaujwe B BbIpaxenne (15), MOWKHbI HMeTb Cienyto- 


UHH BHO: 
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1 — « | 
si 
Ds,»(R,.) =—- 
— la! fee Vr=P VE | 
1  d(v?) B(< -) 
~ RAR B(=3)- R ; | 
aera KOraa 
Da,s(R,) = R?- fale | oe 
ee erences 7 he 
“pats | 
R2. Av") ; =) E(= =) 
dR R? 
Rate 
2 J 
uIM 
2 * ’ 
De.a(Ro) = R- Uv dr a 
a(Ro) aR “| Vr—? VES | 
R=ote ° 
. 
2 2 2 2 2 
Spe ge =| 8 Ro —= 8 (-2 ) | 
aR R? c a? a? - 
Raete 
2 Korga 
6 nt i a fp aor ene 
Ts eRe Re | V PPV Re | 
Rite ¢ 0 
1 ad(v? 
—. E ’ 
R d af 3 Ja: Ro hi ' 7 
R=or 4 
2 
roe B wu E npencrapasioT 2/MNTH4YeCKHe MHTerpasinl: 
T{2 
d 
BE cos*¢dp 
iy “J V1— Fine | 
os 


E(i)= { Vir Pane do. 


BsegenHemM e2HHOH dyHKUHH: 


x* B(x), Korda X <1, 
O19 


| 
#(=) Koraa x>1, 
a 


9, sdabm. sbAMhag. mdb. domm., Ne 22. 
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130 P.U. Kuaaase 
dopmyse (15) MoxkHO NpHzaTb BUT: 


“tase sel leCe)-2G) 
DRe)= 24 RV) dR jo Ro e Ro 


t=0 R=r;i44 


el eG) 
2 ~1O sks mache 5, 
eee : dR E Mita - rs 


=A-+ 1 R=riyt 











Tpadux dyuxuuu Q(x) man ua puc. |. 


" 


! 
i” 





Puc. I 
Tpacdbux cbyxxunn Q(z) 


d(v*) 


Tlomb30pateca tbopmysioi (16) Mo2KHO, 3Had 3HayeHua PYHKOAH P 
t 





BO BCeM HliTepBa.te (0,0).OAHaKO, BHIUMCIHTh 2TY PYHKIUMIO 3 WanHblx Tab- 
quupt | MO%KHO TObKO B OfpaHH¥eHHOM HHTepBadle (B YacTHOCTH oT 0 JO 
1.5); mosTOMy MpHxomutca AoMycKaTb, 4TO AA OOJIbINHX pacCTOMHHH 


d(v? | e , 
1 wv) -=c (JIA O4eHb OOMbIIHX paccTOAHM 3TO RelicTBUTeMbHO TAK). 


dR 
BuYHCAIHM WOTHOCTh JIA O4eHD OomDHX Ro. ipHHumMasg BO BHAMaHHe, 


YTO JasleKO OT LCHTPa CHCTeMbI IIIOTHOCTb CTaHOBHTCA PaBHOH HyJ0, HO- 
AYUEM: ae 
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12()-)- 











1 % 1 d(v? 
— mG iR } R dR 
t—90 


R=rj4} 
io 
Reo Roo 
“ed, le(Z2)-2()}} 
| ESI | +4 s J 
IipHHuMasa BO BHYMaHHe npHO6nmxKeHHOe PaBeHCTBO o(<t)-e 
Ree 5 a 


~_CUpaBeWIHBOe, Kora Rxo-——AOCTaTOUHO Goboe 4CI0,— 4H cokpallaa 
PaBHble WIeHbI, MOyUNM: 

















. a(v*) 2 wi rii.—r C 
O=R.. ee ig ncaa acaie| Ch ee Gee O(O)— Roo 
dR ls | 2 2 : C on 
ON eT ing Ro Re ae 
" 
T 3 d(y?) ; C Re 
OR. aR ry G t+. r+ R2, of Pn ) (17) 


1=0 R=T 44 
Zina Toro, 4uTo6pt o6mlad Macca  6buta KOHEYHOH, HeOOxonuMO: 
. 2 : ‘s ; 
oe D(R) = O; nosTomy pasencrso (17) mMoxHO COKPaTHTb Ha Ro. Mcnomp3ya 
fo ©] 


TMIpH STOM MpHOHKeHHOE PaBeHCTBO: o( Reo \== Reo 


Paty 2 Tn44 








, NOY4HM 


ft 


i d(v") 
C= ° (44-1): 
Tn41 aR 








B anbueiem MbI HCnOwIb3yem MHTepBaJIbl, paBHble Q.1 (7;=0.17), no- 
STOMYy OyeM uMeTD: 


% 
d(v?) | 
1240, 01¢ se . 
C Lint) aR | (18) 
t=O R==0.1(¢+4) 
Alaa KOHTpOA MOXKHO HCMOMb30BaTb PaBeHCTBO: 





C=—V2R (18’). 
Korga Ro=0 (aa ueuTpa CHCTEMBI), H3 dopmy.ipt (11) nonyuaem: 
1 oO di é i fore) 
ig co 
T G. t dR Vt—R®  2nG} dR R 


YuHTHBaA BCe STH 3aMeuaHUA, Ha OcHoBe Tabu. I nowyyaem TaOauuy II. 
¢ IIpu pacuerax O6pasioch. 3Hauenue n=0.8. IIpou3BoJHble BHIGHCeHEI 10 
opMyvie: 


df\ 1 1 i 
of —- | = f,-—-— ff-+ —. fi— vee l 
(+), fi~— fit fi--fit (19) 
Kak OblI0 OTMe4EHO BBILe, BLIYHCICHHA NpOH3BeAeHbI B UBYX BapHaHTax. 


C 1 
OOTBCTCTBEHHO, WIA BeHMUHHbI Ee NOWYYarOTCA ABa Pa3HbIX 3HAYeCHHA: ; 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


a 


OO KI ANKRO HAO 
COOKDOHHHHOOOODO 


UP RWWNNNNHD HHH NHR OOKOCOWDGAOOCO 


RONOHRG OAK WN OO ON DANE DA 


V 
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Tadauua If 























2 Ais) a 2 2 | 2 2 
dot) | 1 dle) |p, ale’) D, yr dv’) | 1 dt’) | p2, 10%) p, 
dR | R aR dR dR | R aR dR 
7 | 
(o 35 — (1800) O re) (35) — (1500) 
eo 5) 2 (1700) (0-161) (3-1) | (31) | —_ (1300) 
(2-9) (15) sas (1300) (0-508) (3-4) [| 9 (17) = (1100) 
1-55 5-39 — 1000 0:757 1-62 4°05 — 750 
0-88 2-19 0-14 750 0-866 0:82 2-04 0-13 $40 
0-86 1-72 0-22 570 0-945 o-81 1°62 0-20 400 
o-71 1-19 0-26 460 1-O19 0-61 1-01 0-22 320 
0-47 0-68 0-23 350 1-066 0-39 0-56 O19 250 
0:22 0:27 0-34 280 1-095 O-11 0-13 0:07 190 
—0-29 —0-33 —0°23 210 1-075 —0-§2 =0"5/ — 0-42 130 
—o:-64 —0o-64 —o-64 170 1-000 —0-87 —0o-87 —0-87 98 
—o-5! —o:46 —o:-61 142 0-918 —0:73 —0o:66 — 0-88 7S 
—0°35 —0+29 —0o-50 118 0-857 —0-49 —O-4I —o-7I 63 
0527 —0+20 —0-46 103 0-815 —0+40 —0O-3! —o:68 53 
—0-+24 —0-17 —O0:47 92 0-774 —0O-4!I — 0-29 —o-80 3 
(—o-24) | (—-16) | (—0-53) (80) 0-733 (—o-4o) | (—0-26) | (—0-89) (37) 
(—0-26) (—o-16) (—0-66) (0-694) (—o- 37) (—0-23 (—0-94) 
(—0-26) | (—O-1s) | (-0-76) (0-659) | (—0-34) | (—0-20) | (--0-98) 
(—0-26) (—0-14) (—o-86) (0-626) (—O-31) (—o-17) (—1-01) 
(—0-26) (—0-13) (—0-96) (0-596 (—o-29) (0-15) (— 1-04) 
(- 0-25) (—0-12) (—1-03) (41) (0-563) (— 0-26) (--0-13) (— 1-06) (19) 
(0-23) (—0-10) (—1-13) (0-520) (0-22) (—0O-10) (— 1-08) 
(—0-21) (—0-09) (—1-20) (0-479) (—0-19) (—0-08) (—1-10) 
(—0-19) (0-07) (—1-26) (0-443) (—0-17) (—0-06) (—1-11) 
(—0-17) (—o-06) (—1-30) (0-41!) (—o-15) (— 0-05) (—1-12) 
(—0-15) (—0-05) (—1- 34) (0-383) (—0-33 (— 0-04) (—-1+13) 
(—o-11) (— 0-03) (—1-40) (0-328) (—0-09) (— 0-03) (1214) 
(—0-09) (--0-02) (—1-43) (0-288) (~—0-07 (~0-02) (-1 15) 
(—0-07) (—0-02) (—1-45) (0-256) (—0o-06) (—0-01) (1-15) 
(—0-05) (—0-o1) (="1.+'47) (0-229) (—0-05) (—0-01) (—1-15) 
(—1-51) | | (--1-13) (7) 
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pee Eis O PacnpeaeAeHHH Macc B laaaxtuxe 133 
1 MOR 
= 1770 - eae pH JoNymenun RQ=7.2 Kac u 
1 Vone VQ =234 Ku/cex; | 
(*) 


l MOR 
7 1320 OR ; pH AouymenHu RO=8.2 xnuc u 
A Vennc VQ =—216 KM/cex; 


d(v* 
BeanunHa C= limR? ae AaeT JIA MOHOK Macchl TanakTuKka crexyonue 


R-o ; 


SHaueHHaA: 
M,=1.4.10" comm. Macc, wa 
M2=1.0-10" com. macc,—cooTBeTcTBeHHO ABYM BapHaHTaM, NPHHATHIM 
amu. | 





Puc. 2 


d(v") 
aR 


OKCTpanomauuA BeAMYMEL PR? 





O6a 3HayeHHA XOPOUIO coriacyloTca cO 3HaveHHAMH, NOYIeHHEIMH pa3- 
imu aptopamu (1.1°10"!, 1.3+10!!), 
d(v?) 
d 


- CaleqyeT OTMeTHTD, 4TO pe3y/JIbTaT SKCTPanoAuHN BeNMUMHEI = R? — 
R 


WaeT BOSMOMKHOCTS BLIOOPA Jyullero cpeqH BOSMOXKHbIX 3HAYeHHA DA CKOpO- 


cTH V©. B yactuoctu, u3 Ta6mun II BugHo, 4YTO, BHYHCIAA BemuunHy C Ha 
OCHOBaHHH opMysnl (18), MbIl Moyyaem Ooviee MaBHEI XO H3MeHeHHA 


59 (0) 
Cae BO BTOPOM BapHaHTe, 4eM B NepBoM. STO HarmAwHO BUAHO Ha PHC. 
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1 
2, rae mo ocH aOclucc WaHbl 3HaveHHA en Takum o6pa30M, NOBHHMOMY, 3Ha- 


yeHHe V@ =216 Kkm/cek aBsImeTCA Ooee OAH3KHM K HCTHHe, 4eM 3HaveHHe 
VQ =234 xm/cex. 

Pacnpegetenoue Macc B TamakTHKe co cohepurye- 
ckoh cTpykTypou. Paccmotpum Tenepb cayyal, Kora 3Be3Haa CH- 
CTeMa HMeeT CcepHyecKkoe CTPOeHHe, T. €. MIOTHOCTh PABHOMePHO H3MEeHAECTCH: 
BO BC€ CTOPOHBI OT LeHTpa. 

IIpu Takom pacnpeyeeHHH MACC CHJIY NPHTAX*KeCHHA MOXKHO BbIPa3sHTb. 
clenyroluleH MopMmy.10u: 


4 
ApS wG 





ai Dr (r)r?dr, (20). 


rye D; (r)—o6beMHast MWWIOTHOCTh Ha PpaccTOAHHH fF OT LeHTpa. 
YmuHoxKaA ypaBuenue (20) Ha R2 nw Anddepenuupys, nowyuun: 

















i ARF) LPR) 
Dr (R)=— ate 
( £G Re. dR ~~ AnGR? dR 

1 1 d(v*) ( v3 
=— -—— | -——~a _—— ® 2) ‘ 
4nG R_ dR + R ) | 2) 

Jia mepexoza K a IIJIOTHOCTH HHTerpupyem: 

( ee ee eee 
DiRo)= | Dr (Rdz=2 aes 72 [DAVEE RD (22) 


m—— OD 13) 


Jlaa Bprucienun Dy ia no dopmyvie (21) MOX#KHO BOCNOMb30BaTbCA WaH~ 


i i 
BHMH Ta6u. IT. aa 3HayeHHi BeJIMUHHDI ra NPHHATH! 3HayeHHaA (*). 






































Ta6bauna IT 
R | pr | D, || Dy | R | Dy Dy De De | R 
0-0 | (7000) (3600) =n 0-0 I+3 A3 89 19 25 1-3 
0-1 | (5900)| (3200)|| (5000)) (2600)} 0-1 I-4 |} 37 73 \| ut 16 {1-4 
0-2 | (3700)| (2400),| (3200)| (1800) 0-2 Paes | 28 | 57 7 | tr [1s 
0-3 | 1800 | 150e || 1400 | 1100 | 0-3 1-6 | (21) (4) 1-6 
0-4 | 1050 | 1060 780 | 770] 0-4 1-7 | (17) (3) 1-7 
O-5 740 | 810 570 | 570 | O°5 1-8 | (13) (2) 1°38 
0-64 540 | 610 400 | 410 0-6 | 1-9 | (10) (1) 1°9 
Oo-7 | 390] 450 290 | 290 | 0-7 2-0 (7) | (17) (1) 2-0 
0-8 | 270] 300 190 | 170 | 0-8 2:2 (4) (1) 2-2 
0-9 | 140] 180 80 | 80 | 0-9 2-4 (3) (o) 2°4 
1-0 51 124 24 39 | 1-0 2:6 (2) _ 2°6 
I-1 45 II4 II 32 | II 2-8 (1) _ 2-8 
1-2 47 | 105 18 33 1-2 | 3:0 (0) — 3-0 
| 


3aBHCHMOCTb <IMOBepXHOCTHOH» MioTHOcTH D oT paccTOAHHA Mo WeHTpa 
Tanaxtuku R, nomyuenHans B pe3syAbTaTe BbIUMCIeHHH, Maha rpaduyecku Ha 
puc. 3 u 4. 
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TlonyyeHunie yeTLipe KPHBbIe NpeACTaBsMIOT CBOeCOOpasHbie TpaHHIH NIA 
WCTHHHOTO 3HadeHHA MIOTHOCTH. 





Puc. 3 
Pacnpezenenue macc B T anaxTuKe 


KM 
I sapuant: RO=7.2 xnc, VO= 234— 


PaccmMoTpenue 3THX KPHBBIX 1aeT BOSMOXHOCTh CielaTbh Clekyloniue 3a- 
KJIIOUCHHA. 

1. Ilo Bcem 4weTLIPeM KPHBBIM IWIOTHOCTD BelilecTBa ObicTpo yOnlBaerT MIpH 
yanenuu oT ueHTpa TanaxTuku go 7—8 kunonapcexos. Hua Oonee yoaseH- 
HBIX TOWeK MaleHHe MIOTHOCTH MpoucxoguT Topa3qo MedeHHee. Tako xe 
pesyIbTaT JaeT KapTa H30MN0THOCcTeH, cocraBeHHasd I]. T. XaOwOyWIHHEIM C 
IIPHMeHeEHHeM MeTOLOB 3Be3NHOH CTaTHCTHKH [5]. 

2. Taka MepeMeHa B 3a€KOHe H3MCHCHHA MOTHOCTH MPOHCXO_UT BOAHSH 
ComHua; Ip 3TOM, Takoe ABIeHHe pesue BbIPaxKeHO B CyYae THMOTesbI Che- 
puyeckoro crpoeHnua [anakTHKH. 

3. B wentpe TamakTHKH MIOTHOCTb B HECKOJIBKO J@CATKOB pa3 BBIWIe, YM 
B OKpectTHocTax CovHma. Pocr nao0THOCTH ABJIAeTCH OCOGeHHO OBICTPLIM TIDE 
rumoTese cbepHyecKkoro CTpoeHHaA. 

4, Comune Haxogutca B61u3H Kpaa TamaKTHKH, B ee pa3pexKeHHol 06- 
actu. 


oe <i © 
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5, B okpectuoctax CouHiia, M0 WaHHbIM 3Be3QHbIX MomcueTos [5], «no- 
BEPXHOCTHaA» IWIOTHOCTb QOJIKHA ObITb paBHa NpHOmusnTebHO’ 40 — 50 
Mo@/uc?,  4TO xOpowo coracyeTca cO 3HaveHHeM MIOTHOCTH, MOJIyYeHHbIM 





Puc. 4 
Pacupeaeaenue macc B TasanruKe 


I] sapnant: RQ =8.2 nic, VO)=216 a2. 
ceK 


IipH BTOpoM BapHaHTe (39<D,<98) Hu He coBMamaeT CO 3Ha¥eHHeM MMOT- 
HOCTH, BbIYHCJICEHHbIM NO TlepBomMy BapuwaHTy (124<D,<170). 


Centa6on, 1956 r. 
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ON THE MASS DISTRIBUTION IN THE GALAXY 
R. I. KILADZE 
(Summary) 


The question of the mass distribution in the Galaxy is studied basing 
on the system rotation law. 7 

The data by P. P. Parenago and the Dutch rgdio astronomers on ro- 
tation of the Galaxy are used. 

Two models of the Galaxy are examined: the flat and the spheric 
ones. Formulae (11), (12), (13), (14) and (22) establishing the relation bet- 
ween the rotational velocity and the mass surface density are obtained for 
both models. | 

The calculation method is worked out. 

The estimations were made in two variants: 


1. It was assumed that RO=7.2 kps VO=234 ae and 
sec 
2. is - » R@=8.2 kps VQ= 216 kn 
; sec 


2 
On the base of the formula (18), an extrapolation of the value eal 
is made for both variants (fig. 2) that are compared basing on the obta- 
ined results. 

The mass distribution density as a function of the distance from the 
centre of the Galaxy is shown in the tables II and III and graphically 
represented in fig. 3 and 4. Four functions based on various assumptions 
made by us are obtained. 

The secured results are compared with the stellar astronomy data. 


September, 1956. 
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2, 1958. 
SSOLOMIENL SLOHAMNBOGVNSION M3bIhBOMG00L S00IGI60 Ne 22, 
BIOJWIETEHb ABACTYMAHCKOM ACTPOPHSKYECKON OBCEPBATOPHH WN 22, 1958 
SS ne 


————————————— oor 


-HEKOTOPbBIE 3AMEYAHHA K 3AZAYE ABYOKEHHA 
MATEPHAJIbHOM TOUKH NO TEACTBHEM CHVJIbI, 
3ABHCAINEM OT BPEMEHH 


H. r. MAFHAPAZ3E 


TIpop. I. H. Ly6omuy Bb paze paoor [i—5] u3yaua ABuxKeHHe MaTepH-. 
aNbHOH TOUKH NO DelicTBveM CHJIbI IIpHTAKeHHA HeKOTOPOrO Tesla MepeMeH- 
Holt Maccpl. B pa6ore [2] 3amaua MHTerpupoBaHHA OCHOBHEIX YpaBHeHHH ABH- 
‘KeHHA HM Oba CBeeHa K pellleHHio Clezyloulero HeJIMHeHHOrO HHTerpavib- 
Horo ypaBHeHHa: 


a oFa@lde ay 
a J [io cos(u— 8) + | F(v) sin (u—») do] . 


rie @ —aHHasd pyHKUHA, Cc, fo, 59 —-HEKOTOPbIe MOCTOAHHEIC, a F—nckoMa#t 


KIA. 
= 310 cpemeHue copepliaeTca cylefyioulumM oOpasom. Ilycth mepeMeHHas 
macca M, Haxomsallaica B Havasle KOOPAHHAaT MIOCKOCTH XOY, mpurarnpaer, 
TOCTOAHHY!IO Maccy Mm C KOOPAMHaTaMH %, Y MO 3aKOHY Hprotona. Kak xo- 
pollo H3BeCTHO, ypaBHeHHA JIBHXKCHHA HMEIOT BUT 


d’x 
fe oe ae 

vi - 
’ <=— Mm —>> 


re r=Vx?+ ye a k2—nlocToAHHad. 


Bui6upad CHCTeMy CMH COOTBETCTBYIOINHM o6pa30m, Bcerga MOKeM CUH- 
TaTb, uTO k?=1. 


IlyctTp 
M= f (@). 
Torla ypaBHeHHA JBH2KeHHA MpHMyT BHT 
d?x x 
acai erga g 
at? + IM) r? 
| ; » 
dy y 
—~ + —— =0. 
at? 4 f (t) r? 
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ee eee - —, 








OG oe See 8 ae eee, 
—— ee 


TIpuHamas Bo BHuMaHHe HHTerpaa mronjazeii 


aw C 
ap - ge 
Te @ —YrOl M@XKAY pa‘Hyc-BeKTOpoM H OCBIO Ox, a + —noctoaHaa, x 
CleTaB mpeoOpa3soBpanue | 
c 
er at 
S 
JlerkKO NOJYYHTh ypaBHenne 
a . 
do? —+- » = F’ (w), (2) 


re f(wW) o3nayaer P€3YJIbTAT NOACTaHOBKH HeH3BeCcTHOH yHKuHE t=t(w) 
B 3amaHHylo dyuKuuio f(t); Takum o6pasom F(w)=f (ft). 
Flanee, nosoxum 


FH= | F(o))- 


Tenepb npwHuMas BO BHUMaHHe WHTerpad MMoWlagqel, MerKo no.1yuHTS 


CIENYIOMee PaBeHCTBO : 
ff ad 
F’ (w)= 9 [F (w)] oe (3) 
M3 ypapuenua (2) caenyer, gro 
Cy 
5 = (a; F)=, cos (w — 3,) -+- | Fo) sin (w — v) dv, (4) 
O 
rye /5 > 0 Hn 6, —nocTOoAHHBIe. RY 
TIonaraa F (0) = 1 (raxoii BbIOOPp HavaJIbHbIX 3HaYeHHil THe Orpalludu- 
BaeT OOUHOCTh 3aauH), u3 (3) cenyer, uTO 


elF(#)] 


FigysA +e = (5) 


O (us F) 
TlocmenHee, oveBHAHO, copnanaer c ypaBHeHuem (1). 
lr. H. TWy6ommu noxasan (MeTOIOM NOcAeOBaTeIbHBIX npHOMKeHHH) 


CYINECTBOBaHHe WH C2HHCTBEHHOCTbh peleHHA ypaBHeHHa (5) B Npesnon0xe- 
HH, YTO yHkuuA p(F) yaosserBopser ycnosmio Jlunuuna: 
= | 
le —e(F")| <N| FF" |, 
re N—lovloKuTebHan NOCTOAHHAG. 

B HacToaujelt pa6oTe MbI NoKa3biBaeM TeOpeMy CYIIeCTBOBaHHA H eHH- 
CTBCHHOCTH pellleHHa ypaBHeHua (5) pH HeCKOMbKO Goaee O6UIHX YCJIOBHAX, 
@ HMe€HHO MBI lipeanoularaem, ato 

; ;; . Bo 
leo(F)—@(f’) | «A, | F—F' || log 


FoR! 





re dy u By —aHHble MOJMOKUTeIbHbIC NOCTOAHUBIE, 
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Jina DoKa3aTebcTBa CyWeCTBOBaHHA HW CAMHCTBCHHOCTH pellleHHA ypaB~ 
HeHHa (5) MbI BOCIIOJIb3yeMCA CMOCOGOM, MpeAJIOKEHHEIM MOJIbCKHM MaTeMa- 
Tukom Huxan6opxom [6] mpx peulennu 3aqaun Kouiu oObikKHOBeHHOrO nudde- 
peHUHaJbHOTO ypaBHeHHaA MepBoro NopAAKa. 

Mp 6yHeM CUHTaTb, uTO byHKuwuA gy (F) yOBNeTBOpAeT C/e2yIOUlNM | 


a 
1°. » (F) HenpepbiBHa Ha 3aMKHYTOM npomexkytKe 1—F<F<1 aoe 
ne TOJIOXKHTEMbHOe YHCIO), 7 
ui ' wt 4F 
2. | p(F')—@(F) | <Ay|F-—F | log | F— a He a (6) 
cus lo(F)| <M, upp 1—F <F<1+F. (7) 
Tenepb nono%xHM F, (wm) = 1 ut 
' a) 
na(%)] 
. mae Ba peels eel ed (8) 
Fy (o) +¢ [ES F. 5% 


O 
mal,2.... 


T. H. Dy6ourmn 8 pa6ote [2] moKa3aq, 4TO cyllecTBy!OT TakHe NOJOAH- 
TeJIbHbIe MOCTOAHHbIe A, mo H @, UTO 


0< A<l(w; Fr.) < mo (9) - 
upy O<w<w H WIA BCex m=1,2.... 


_ ( a 7) 
A=min , Moe 


B cuay (7) sce mpH6smuxenna Fy(o)(n=1, 2...) He BbIXOJAT H3 Mpo- 


Tenepb Mo0102KHM 


mexytka 1—F <F<14+F npn 0<w<A B camom Jene, 13 (8) uMeem- 


Bas u | 
| F'n (w)—1 | < jel? “I BE du, y=i,2... 


OS (us Paca) 
O 


Orciona caenyet, uTO MpH O<w< A HMeeM 


tf, (@)—1 | <Icl* ( ie | du<le 


il - 77 
3 Fy) 


<l*. 
O 
Tenepb lO HHAYKIMH 3aK/1I0UaeM, ATO 
| Fa(w)—1] <F (10) 
npuO <w <A DJIA BCex = 1,2..-, 


Jlaa RoKa3aTewbcTBa cyulecTBoBaHHA lim F, (w) ROCTATOWHO WOKa3aTb 
w—> CC 


CXONHMOCTD PAA 


1+ | F,(w)—1 Lat F,(w)—F4() | —— ee “> | Fyi(o)— Fa(o) [-f--- €' 1)- 
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H3 (8) umeem, uTo 
@ 


Tit (w) —ly, (w) = (9 J 





g[Fam)] ola a a = 
Cus Fe) O(a ka)f 





@ [Ln (u)] — =? Le, = (u)] 
fi aia oa (12) 





oe — 


C (us Fa) 02 (us Fay) 





+e fit (ui fn_y) — © (us 1 i elfar()] 


Ho, B cuy (6) nu (9), ovepugHo, uMeem 


| lin )| — 9 [nu] 




















S (u; F,) = ( 
a _ 13) 
< —/Fa(u)—Fa_, (u)| log —.— 4" 
A? ° TE @—Faa@! 
Hlanee, u3 (4) caenyer, uro 
[Ss Fy Byla) |< Fa (v} —- L'n_, (0) (14) 
O 
B cuamy (7), (9) a (14) momxem Hanucaté 
jLs* (us J Fy) —& C* (us fn) mH elim ,(u)] e Zz M, imo 
c mi th Fy) (u3 1: as) A4 el 





TYosTomy, Ha OcHOBaHMH HepaBeHcrTs (13), (14) uw (15), 3 (12) umeem 


Q) 














Frags (@ je= aaa (0) < Agi ¢ ale ae log . 4 i 
14) [Ee (u)—L'n_, (u)! ca 
(16) 
ate Mo scoier 
=a aie (v) — fn-,(v) | do. 
Tenepb 3ametum, ato mpHO<u<h, B culy (10), umeem 
| Fn (u) — Fn_y(u)| <S oe (2) — J] [-H| | ae (u) ae! 2o7 
Orcwza 
4F 4F 
log - oS Cl. =e o 
| Fa (x) - (u) — Fu, (u)! log QF log 2. (17) 
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Jlasee, 
Oo oa @ 
[autre (v) — Fa_,(v)| dv = [do | iF (v) — Fu_1(v)|du< 
o 60 0) 6 (18) 
@ 


w ite (v) — Fu_,(v)| dv. 


oO 


CnenopaTebHo, B cumty (16), (17) w (18), Oyaem uMeTb 


4F , 
| Fas (w) — Fn (w)] < Ke {LF — Fn_,(u)| log Fy a PT (19) 
rye _ 
Aole1® 2 Mo mo Ic\h (20) 
to Raloga 


Ilanee, slerko BugeTb [6], uTo HepaBeHcTBO (19) MO2XxXHO 3aMeCHUTb Cie- 
JIYIOULMM HepaBeHCTBOM 
@ 
iy r 
Fn (u)— Fa, (u) | “du, (21) 


Fags () — Fa()| < Ko AQn)| 








rye. 


AQn) = , O<w<h, 


Ko (4F) ©" 
e 1—dn 
2 Ay,—COBEPHICHHO MPOHSBOJIbHBIe YHCMa, YAOBNeTBOpAOMIMe HepaBeHCcTBy 
0<— Jy 
Hi3 wepapencrsa (21) caenyer [6], sro 


(Fungi (w) < Fa(w)| <cn wn 





rye | 
n= 1+ An + An Ania tee tb An Anes ere are 
H 
yy ote ee) aielaiieiaee 
ok +, AQ) A Ons) AQae3) A (Ay) . B 
n— fhg 


2 Anhnns- Ag. (2+} sin An-4... 45, (2+-Awei+.. ye) ae aan vadg)A* 


Torna NoKa3aTenpcTBo cxoguMocTH psa (11) mpHBogHTcA K WOKa3aTeJIb- 
<TBY CXOMMMOCTH psxja 


= a] 
3 caw ™ (22) 
n=] 


' Tenepb NoJI0xKEM 
i n— 
dy == — ¥ An = 


l 
TIpHu N=2,3 ows 
Z 
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Torga Jlerko npoBepuTs, 4TO 








n—-- 1 Ko. 
“ty, = = —_ on 
; uA (An ; (4 F) " t 
Hlanee, HeTpyHO 0Ka3aTb, 4TO pag (22) cxogutca, koraa0O<w< —_ 
2K 


Takum o6pa30m, cylectsyer npenen 


lim Fy (w)= F(w) mpn 0<w<%*, 
n> co 


sche SC 
re w* < min (7, =z) 
. 2K 
Tenepb u3 (4) uMeem, uTo npn O<w<w* paBHOMepHO 


%—> €C 


lim tn (0) =o cos (@ —%) + : F(v)sin (w — 2) dv. 
0 


Tlostomy u3 (8) BbITeKaeT paBeHcTRo (5), tr. e. F(w) spaserca ucKomMEIM 
pelleHHeM HMHTerpadbHoro ypaBHeuua (5). 
Hakone, HeTpyHO mpoBepHTb, 4ToO HalineHHoe pelieHHe ABJIAeTCA eCLHH- 


CTBCHHBIM HelpcpbiBHO ZApd@epewuupyeMbim pellleHvem paccMaTpHBaemont 
3aayn. 
Hnsapp, 1957 r. 
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Wn 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


on tel Pr 


Sanitized Copy Approved for Release 2010/05/13 - CIA RDP80T00246A047100520001-1 


SSOLONDIEAL SLOAMBIVOSIAN MSLIMBOMANNL SN'TLIGIEN Ne 22, 1958 


BIOJIETEHb ABACTYMAHCKOM ACTPO@Y3HYECKOM OBCEPBATOPHH N22, 1958 
ooo eo 


MH LEDILOL SIMGSENL 06698409930 LBIAIVL 
IMMHQNESHIBBN VS BONN 308MID6980 
MAHBNSIBNL BOAMLONSLIT ON 


3 0d60d9 
BILSIDILO 


oho bLbgymob odmiebob odmbbbo Loghome Gbmdomons. od odmbb6oBo, 
€amamhy3 gRofmmdm, 9. §. sohgqrro obhgahrogrgdo godmaygobyd0 ofromob- 
dndenghamo bohbaa. odoboob, bmangha domgobl of ofgh mdaqo~mm godm- 
yp bpd. mhdoAgdob godmogm@obal. obgoo Bybgoye@gdol Logydggmtg Hodog- 
G08) Feobk Gob dobbowo wogobobga: 1) mobIadogghmdon godmgggygobs mho 
Logymob odmizo6ob sohggm@a abdgamomgdo wo 2) aggamgbo mhdadob aodm- 
agmob obsemro bohbo, bowoy somgqm OBAgamom@MpdL gJbgomeoo momm doo 
godmygbgdo, go~mhrg (jbmdo~ Jgarmmgddo. 

sdegobol Somgggeo bofowo Byreohgdom oc~ogowo~w obo gowmofygghowo. 
Qoowgdom dbamo omdmhbewo dgmhng 3hmdergdo — mhdodob godmagmol obo- 
mo Igameolh cwodyGogqdo. 3ohMgqm@moo BR°~gm Ajagngdbo yQmm bybao bombo 
hrajbmdhrago. Gorrdegduymgdobomgoab, 9(3 Booo~RZom™|e~o dohhomo~a go06Am- 
mgdob odmbbbob. dogmod, Lodo woggotgqdob Yndabaqgode gb of omdmhbwo 
Agbodegdqmo. Bgndeoamd gowogfygorgm Dogggobermandas fAggba dpamme@o gmo- 
Log Ignmemeb, ob9 m9, om dogomgd@om od dgmmeob bSmaogha condy- 
Mgdob, 3ohgqmo abAgamomrgdal Lordggmby Bp{dbow~woyn mhdodob godmog- 
mab obama bafbo. 

gR0Jmmdn, fad mhdodob aobbotmahab gb obo~@mo Bqam@o Emanghomo 
dbhog ahem bamboyramo ofbgdo, gocotng ofbodymn Cammegdo. odgodo@ ogo 
amdom bogkgdom 39% J_Qgm@ab Loymggqw~mome domgdqm moaMoby-goubab dq- 
mmol, Jogéod Bdega9o0 Ugbodergdjmas gobgomohpimm~ ofbob (ogdmbhob ob 
Lbgqdob dogh) go bodmgom J8qgmom dgmmm@oe gowmoo43gb. 


boGowo 1 
MAN bLIDLOL SIMGSOENL 16698H9GNS bBI4AZIVL’ JMM4LN6SOI390 


§ 1, dadhomdob gobemamgds banhym yamhoobseg9d8o 


ramen; (36mdogras, LU mAygymbmga6 ymmhhenbodgddo mho bLbgymol 
VIm6ob Byqohogsame Imdhomdob gobAmemgdob o9gh Lobg: 
10. odobm. sbafrog. mdb, doqm., Ne 22 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 








146 gd. Aobwodg 
Boo Cee 
dz : r : 

d?y 2 mo—+m (D) 
di? =o r? : 
Pe mt 
daz i 


bowoy3 x, Y, Y Qamdowob (ob gmdgAob) gmabreoboagdoo, tg ofhob dbob 
dobo, m-Gamdo~ob (06 grdgAolb) dobe, 7 dom Bmhob dobdowo, bmem k?— 
Shamimbhyoygemdab gggaiogbGo ob) dobo~ammdol dxj~@dago. bLodmy3mobo- 
ogob k2(m.-+ m) -ob Iogogh wogfghm k?-b. 

BImgammoar Layghywo yoamMhoobodgdo: 1, 8, A, Lowor3 7 Gopomb-gqjam- 
hroo, B -g069~0 26 ~obho~mdo, A -ahdg~wo o6 3ofrmodohoe omampbs. ~oodm- 
Jomgoyergd. Laghym co LG mehr gxymbeagob yamhoobodgob Bmehob obymoo: 

X=r cospcosa, 
y=r cosBsina, 
v=r sil p. 


og0mMma sohigqmo Fomrdmgdqmgdo od Amermdgdawmob wo Zog0FomMdmmo 
d 

t-mo. Te, ofogy wo Igde@amddoo(3, omsbodima Gomow~om bqg0~@ob. a394bqd0: 
dL 


x=r c0s3 cosa—rBsinScosaA—rAcosBsina, 
y=7r cosB sind — + 8 sin B sin A — rh cos B cosa; 
~=r sinB +78 cos6. 
ony ogodomemgdo §g2~Modo wo Aqggmgdm, Dogamgen Lohjomob 3300- 
hradob godmbobymgdob: 
ea xy? f arte B +t rrcos’ Br. — (v) 
Imdhomdol (D) aob&memgdoGo Robolbigwoe@ sofrgqmo Fothhdmgdqmgoob 
godmbabymadobo somg3 wyboo gogofothhdmmo. domyggbo dbotrgdo = i “ (oo 


= sbemo sbeoo BqgQ32~mm CosPcosaA, cospPpsinA oe gin B-mo. ood06 dogo- 
M9 Imdhomedal gobAmergdol baghmym~ gambhrooboagddo: 
rcos 8 cosa —2r 8 sin8cosA—27 AcosBsinA+ 276A sinBsindA— 
r 82 cos BcosA—r 8 sin 8 cosA— 722 cog B cos A — 7 Acos 8 sind =— 
pe 
— Tz 60s 2 COS A, 
reosBsinA—2r 8 sin8sind-+2r A cosBcosA— 27 BA sinBcosA— 


—r 6* cos B cos a—r BsinB sinA—r 2? cosB sind + rheosBcosA =— 
k2 
or 72 CosB sind, 
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mero Lbgm~@ob sdeayobol ObAgamo~mgd0 Lagéyyem snr onbo\939o... 147 


in. eae os k? 

rsinB+-2r6 cosB+ r Bcos B —7 6? sing = — Py sin B. 
7 gogodhagm~ma gb g0bAmemgdobo Bgbododobo@ cos B cos’, cos 8 sin X 
‘Sin B-b9 @o ‘IgRgModma, dogomgda: 


e. « 2 : 
eee ae 22 3} — = 
r—r B°—rcos? B A? +- 2 = 0, (1) 
gogodhogmmon ‘Ajnbodsodoboe cos 8 Sin A, — co y\ e 
08MM, dogamqdo: : = we 0K 
89°C) 
— 27r8 cos? 8+2r 8A sin 8 cos B—rAcos?® = 0. (2) 


gogodhogmmon Ogbosodoloe sin Bcosi, sin 8 sin 1, — ~ zs 
ea, dogamgdo: : i ee 


—2rp—r 8 —rsinBcos 8}2=0. (3) 
Gbowoo, md ob bodo ZobAmmgds Imdhomdal D) x26Ammoadab a4 - 
mgbayhoo @o faqbo doboboo domo 06 A 340.300. ii, oe 


5 2. Sehggmo hogob 06493 49/309 
(2) QobAymergdob omy gogodhrogmada —r -'b9, dogomgda 
2 rr cos? 8 — 27 8 A sin 8 cos B-+7? % cos? B=0, 
6573 Bgodergde go~moofgmmbl obs: 


d , 
a (7* cos? BA)= 0. 


>Ja@h gegdgermda 3ohrg9e obchgghroerb: 
1 cos? BA = Cas (1) 
Lope C-m bLoghame LoobOg3HoGom IdOggdSL omgboBbogor. 
gobgbobm3hma I-wab 2 wo Bggodjo6mo ogo (3) g20Gmmgd0oo, agq46qd0: 


Ci 


2r8+ 78 +r sin8cos 8 cosB 
Zogedhog~moy gh 27? 8 “bg @~o dogommm dbgmoggcmdodo, md 
2 Bsin§ cos8 _ 4d ( I 








cos* B oo dt cos? B | ; 
~— dodob, bag0m0 Amw~mdob ob Aga h0(300m dagomgdon daméng obAga mom 
49 4 —e 
#32 + cos? B ree (II) 


dcodogo ombobyymoo c? -ac, fraegob dotr(3bqbo Obohrg ForhImowanbb 
IZ2CMAQdOL yodb wo of Bgodegdo wohymgono oymb. 

(1) gobAmrggdoGo 8? wo 2? Bga(3g0¢mor 1 @o I] obGpamargdopob6 Ydo- 
wikeys wae) godmbobymadgdom, dagamgdo: 





. Cy C3 : a Be 
tT a ta ig bo 
+ oA cos? B rs cos* B r* costs Ss Fr 0. 
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348 d. od bodg 


Bam&y ~o dgmoaby Gogho ghadobgmb odomomgdb. aogodhogm~ma gob-; 
Aamgdo 2r -by Goo Imgobeobmm obAQaMa300, Jagamgda dobodg obAga dogebl: 


pf ma ce (III) 


0d Lodo sohiaggwa obAgamom~ob domgdem, dIgmmhe Mogob boedo (1), (2), 
(3) womghgbj0omuh aobAmergdoms Lob&gdo woygobow ofbo 30¢gq9~0 Mogob. 
Lad wogghgbgooeahs gobAmergdomo Loba&gdoby: (1), (ID, (IID). 

Sahggmo sohroatrogob (v) gobAmmgdodo haghgom r2, B2 (oo 22. (1), (If), 
(LIL) of 3 hom gd0~m0b dogomgdm Ymybo~wo dowob ob&gamomb: 
2 k? 
— + le, (4). 





r 


§ 3. Igmhyg hogob 06. 69349(Q309 
dgmeng obAgamomo wmogGghma oly: 


> 


 &, 





yi 32 ==? 
° se cos” 8 


GS |Zd34ymM OgAQO satgqwo ob Aga mowol §g2e0MoA)b9; dogomgda: 
( 8 ) 1 é 1 
ce costs _ C cos* 


| 
r ye cos' 58 — cos? 3 





o4gcoob 


omgbodimm zx = tg B, dodab 


1 
COs? 3 = —_—- ss; ad = =: o do ‘¢) So! 
eer B @o dogomy) 











zy 
a ee 
/ ce 1 1 
EV cP (1+)? 1 +28 


2 
f9 


eS (5). 





on of 0m 3bodbogm 


dodob aggdqbgdo: 
dx 





cf = am Oe Wap ee 
A +V 2__ 32 
odob ob&gamro0(300 Imag 3qdb dgmaby ob&gahomb: 





“~y 


tn: 
arc sin —— = A+, 


&edgmo3 Badwgdo ob gpooFgmmb: 
te 3=esin (A-+c,). (IV) 
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mmo Lbgym@ol odmgobol ob&gahogngdo Lago yamhpobod9d%o... 149 


41) eo (IID) obAgahomadomob (IV) -ob eae aodmaha3bmor dt. (I) 
~@ob ggoggh: 
dt = a el ad}. 


(IV) cb&yamorob dobnrog0m — 
i 1 
l+tg?B- a 1-+- e* gin? (A-++<¢,). 
r?dj 
cx[1 e? sin? Q+c,)] 
ag0430bma ngo6olgbgqro 8932.90 ~wo Boghgam (III) -3o, dogomgder: 


dr \? 1 eat C2 2k? 
(=) eae 1t¢ s1n (A + ¢,) | + yp — e=0 





cos* 8 = 
odode’, 
dt = 


oben: 


4 ; 
| a (—) == ft ¢;-+- ua) — Re el : a er 
di 4 NT 41 [1 + e* sin? (A +c)? 


§32OMoAyymo QAbg0b sdemgdobo ~o djoh}) grMe@ojJdbob ‘B98~9g¢, @o0- 

















Goode: 
44-81 Ff 7 
= 1 rs a ee 1 
7, {= OO ES eee ee 
on ee V/ a+ ee 7 ei C3-+ “el e, [1+ ¢? sin*(A+-c,)] 
| Ge 
scog60 86m: 
oy k? 
Var tg(A +) = % 
Vo ats 
30906 
dz < 
A~ Te MOT a= Te 
goo Fobo Am~@mde ob go@ooFghrndo: 
a du 1 ¢ az 
6, JV1— ral C3 
1 +a 2 a 


oJnoob 06 A9360(300m Cogomgdon: 


c 
arccosu = arctg E z + % 
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150 3. odbod9 





GINS GEWPEQdLE Hage wogqdmybogdoo, agqJ46gdo: 
7 C2 k? 





7 Co 
BeeUe jaa | = arctg | tg (A+ ¢,) |+ be 
cs “a 
gh ofrob dpbymg obhgathomo, fradgmay Bgodeqdo oby woofghmb: 
r l 





C2 


V s+ z= cos | a7 tg E watea] +6) 
2 t 





amgbodbmoan: 
cs 
ye UP (6): 
Se ie 
. V 1-}- ky — é; (7) 
Le 1 
a (A+ ¢) = tg¢ (8) 
do906 a994bqd0: 
7 = ey ee . : 
1 + ecos(¢ +<¢,) (Vv) 
§ 4. Igamg bogeb o6 693% 30> 
(g2a%dgmpdo) 


(LV) wo (V) ob&gghomgdo godmbobo396 yo3 doe Irmmhpooboagdb Bmnhhob. 
L&wyemo gomofygghobomgob oMGO~|dgm@oo, md gho-ghoo ImmmheabsAo dob; 
godmoabobmb whmob gybjyjoob bobom. od Iobbom ogoE@ma (1) ob&g3hom0 ~wo 
godmabobmor ogo g-ab bLoByomgdom, 7-ob dogogh hoghaum (V) godmbobygngds. 
bmem cos’ B gobgbotmghmoa (IV) -@ob wo (8) -coob. 


3 
1 oe tg’ 9 - 
‘T-fe’sin(atc) 1+tg*g 
03099 (8) -@ob aodmgomgmom 4 -b: 


C, 
— [1 + te’ 9] 
2 


cos? 8 = 





h= ") 


cj 
aoe a tg" » 
hoghgom (1) obfgahom Bo, dogomgda 
©” = Co, (9) 
973 Inadmyds oly Q0@ogfgm@mom: 
2d 
P : =o dt. 


{1 +- e cos (~ +¢,)]? 


Pl, =v, 


| om3bodbma 
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mho Lbpy mob sdmgobol ob&gahoergdo Laghyye yombrwobosdgodo... 151 
VU 
tg > X> 
30906 
2 dz 1—z? 





do=dv, see RIES aaa Ga ’ 
1+ e+ (l—e) 2? 
1+ 2 








1+ecosv = 
Go dJogompdo»: 
2 p? (1 + x7) dz 
fl + ¢-+ (1 —e) 27]? 
odob ob&\gahoczoabomgeb bojothme gotronJdbo; BggboGbmoar md 
1 


== ¢, dl. 


1+e 
rg fl +e+(i —e) 27] lee l—e ; 
fTperd—eyap (ite t+Q—aey [1 +e+(—e)z*}? 
odoaynd F 
2 p* (1 +- 2°) dz x 
pieracasp— 2 (1 )peracaer + 
2 p? 
dg 


1— 
pe eres my 
Sohggma Gogmob 069307309 brondo ArggmpbAymo Qgmhdamom {1}. 
, 1 2 ax -- Db + 
| (ax? + bx +- cy* = (n—1) (4 ac —b?) (ax? + bx -+c)*-1? 
2n—3 4a dx _ 
a 2n—2 4ac—b (ax? 4- bx-+-c) “~* 
Bbaogho Foghgdob Boympdo0b Bqd@ga Dagomgdo»: 
2p? +2) ax 2p’ ax _ 
[1 e+ (1— e)2]? y—e? J 1Lte+(l—e)’? 
2 pez ed 
(1 —e?) (1 -+e+U—e)27] 
sdodmd, Lodmemme — 


2p l—e Vv 

ee) ee t ate ou 

ra, ial\V i ef 
l—e cae is 

2 p* LS = al) oe — 

eae RP ae ae 





1-Le tg" 2 
gb ofob Ingdgbo obd9aoro, Aomdgmbo(3 Rgpamobmeger Lbgo amhdab odqn- 


396. 09360 dbmo: - 
l1—e | 
Viet t =e (10) 
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152 d. od body 





be (i — e*) ‘la awe 


, ile (11) 
Pp 
&, (1 — e?)3? 
te (12) 
JoIob Bygomo Hgmdo gowoofgtrgdo obp: 
E—e sin E = nt-+¢. (VI) 


I9gdgh9 ob dyaomoy 0d gmébrdob gymogdo sp2@gmob gobaymmydo: 
oy e=l, gl godmygobo of ofbgdo Lodommmoobo, &Ho~g06 1—e=0. 
Uv 


09 Bgdebgq3080 omgbodbmm tg aa Roglgom (9) -Go, aggjbgoo: 


UU 


: | 2ptd(—) , 
(—_—- _ i Se al (1 + x?) dz. 


(1 --e cosv)’ Or ane 
Z 
ajgcoob 
2 q! ‘pe u) 
ze og tet gate (IV) 


damgoyyqro g4gbo obagamoro ghradabgoby WodmmZo~gdgmos (ob. § 5) 
go ododymd obabe Goehdmow@agdg6 (1), (2), (9) COM _Mb300e"N gobAmemgdo- 
oo Lolb@gdob Lawym odmbbbob. gb ob&gamomgdo Bgodegde Logo abome(3 o9- 
Bob domgdymo. (9) -oob 7? -ob dogaghm aosdmghagbmm @ (V) -006 agojab: 


1 {Pp 
otc, = arc cos |-- (4 -1) . 


6 
Joe - 


haoghgom gb (9) -9o, dagomado: 
prr Spat eae 
ae — ey 2 pr— pt 


Cy * 


adob 06930300 dmag(39 0b: 


a5 Vv (- Pp ) 





¥ 2 
oe e?) /s 1—e : cg 
mes 
1—e? 
?* oe 
+ 7 arc sin op m= Cot +-C 6. 
gaa 
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a—r 
pt godmgoygbgdo ombodgbob ae te COR Ey, gbobogm, md ob 923939 J93- 
qeghol gobamegdoo* coo, IoBobowodg, E -bo mor -b Bmhob ohbydmdb ~wo- 


Geaysowgdyergdo: 


| r=a(1 — ecos E). (13) 
(1) wo (ID) ob&gahoergdo@ob gmgdygemdon: 
| r* cos? BA? + rt 6? =<. (14) 
(9) -o06 r* p=c, (o ofg~@eb godmeob wodmjo~gdenempdo: 
| g?=cos® BA? + 8 (15) 


§ 8. gomdgghogao ob egh3hg@>(309 
dampdymo Qmmhdgmwgdo obobooorgdb GOmdowol Imdhomdsh Ibob aoh- 
“899m (oo LoBqom~gdol oderpge godm3om s30mo LoobAyamojom dvycodaggdob agm- 
BgAthroywmo BboBgbowmde; odogq wermb Agodwgd. goaxymoblbdmm, md doo 
Anbobgd GobolFom ofoggho of ofob GSmdomo. 

: (V) ab&gagmowo PFothdmapagbl ymbybyyho §39M0b dh&meob 9. o. oO Ayge 
rob. oJn~mo6 wogobigbom, md Gamdoma Imdhomdb Lodmmygdo, Mmdy- 
03 goe~@ol dAbob GqbAMHG (Ho~@_0b Hoeombo godme@ob 8boweb), gl 92,0399, 

41973 ggse@gmol 3oM39m0 jobmbo. | 
(IV) obdgahomow@ob tg8 = esin (A--c,) hobb, toma B oG3m~ob boDobb. 
Qv odob bodbogh, md Gamdowoh mhdodo yaqob Dsm@PosHojzob (wo gygeam- 
fob) LodhraAygh. ga@ogggae beogdo mh FohdamFo (omdogo~o wo Womdogo~wo 
-ggebdgdo: Q wo B). Smo B= 0, dodo A= — Cyr Qe O%— Cg ohholb omio- 
goe@o ygebdob afdgmo: -c,=Q, 
| bob. 1-9 S ool Bb9, P oho 
Goemdomo, P, -dobo a93d0~m0, ¥ 
-EM_gModLFimmmdob FoHAowo, Q 
-oMdogomo ygobdo, <(PQP, =i mb- 
dadob wobhs dohomoae bodhyy- 
boob, QP, =A, PP, = 8, QP=g. 
L¥m hanabmgeb PPQ bodyyor- 
bywtg godmgoygima —Lagghraymo 
Amoambmdgdmoob Qeatrdeyms 
‘tga = sinbtg A,  dogomgdm 
tg B= tgisin(A-Q).  Bqgoe@ohmom 
gb gmbdams (LV) obdgamombh; 
gdobogo, md tgimee. (5) | 

2 

- ombodg6ob crab obo, e? = — 1; 


1 





606. 1. ojgm@ob godmeob: 


ey 
oman BEC OS 1. 
Cs 





* 30 Byhbom spdmgtonl gobGmengdo damgdymos g. wo d. LaMrgd,hg5gd0b Fox53o [2]. 
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154 9. odbod9 

Ba a a Sa ee 
ov] godmgoynbgd0 odogg POP, Lodsqmbgmbg gQmidyymol: | 

sin a cos C=cosc sin b —sin c cosh cos A, dogomgdm tg (A—Q) = tg (QP) cosi,. 


Cs 
&og06 cog C=0. odob Bgeotrgde (8) ombodgboloob, g. o. = te (Ate) = 


= te p -borob aqohPaybgdb, md dohamog gp =QP, g. o. ohhob gobgoob 
obraydgbao. 

(9) gmtrdyyme godmbobo3h gomamo go6mbb, — momaono bohjomhg mb- 
SoGob Lod hAygto dImcodogoo. 1 ob&gamomo aodmbobogh, had gehmomo bob- 
Joerob agadowo domonoe Logamhpaboaym bodhdygbg dayodogos. mhdodob 
Lodhmaygh oy ogomhagm dohromee bLagmmhmoboam Loimyje@, dodob B=0, 
A= co (1) o6Ggahrowowob sohhwosom gmgdammmdor (9) gemduywob. 

(II) wo (III) cb&gahewgde ot agbegd> mgmmhogwo bOombadoob 
anjeolbgdBo, dogh09 abobo Bgodmgde Bomgdye@ ofbob Imdhomdob yobmbogymo 


1 
gobAmemjdo0@ob. act ohob gohimomo Loijomob agjadomo od Lodhdyy bys. 


&rmdqgma3 goe@ob ho~@omblty domomoeo Lodhdyol dohomdymoo. (LV) gmh- 
Bymol Mammo obA&mbmdosdo of g¥m@gd. obAgahowo, Joatod ob godmo- 
yjbjdo fomamhy3 Laghymo Hhoambmagamhrook gmhdamo. 





va 
(7) c@o (6) ombodgbgd0@ob 9g. o. © = V 1 a, chk? p. Qoomp- 
‘ 
(1 — e*) hk? : 
mgdo cz -ob dbodgbgm~mdo cz = -— coer a ; doatrod p=a(l—e?) wo 399- 
2 


Jogo oe ae oJ wyOeo Bqgbodbam, md Lodmymoabomgob fk? -om ombo- 
a 


Byero agodgh k? (me + m) (ob. § 1). oy dogamgdm, md dbob dobo m, = 1, 
doBob (6) emboVgbob mobobdow 43940900: 
k2 (1 + m) 


a 








cee —h? (1 + m) pics — » Lowa m= 0. 


p-b DoWgbgm~mmdo sghosgqmon?'do om3boBbmo w -mo. od Bydmbgqgodo (V): 
o6&paomb gjbgdo bobp: 
—— «2 P e 
r= "1+ e cos (w +¢,) 
Sgmosdgmomsda dobdowo wmdQomhgboo wo odoymd -dbogbgwo wy~@opogko boo 
oymb. gh beBbogh, md wc, = 0, 9. 0. 6, = —w. 
om T, 3ghroagmondty gomobgmob gho-ghoo ImdgbAoo, dodob o8 EHmb 
E=0 po (VI) ob&igahomomeb aggjigt> c, = —nt,, bo@og (11) ombodgbob oo- 
3 
é,(1-—¢?) °° 


Pp 








bobdo@ v= » Roghgoor of cz -ob Bbodgbgemmdo, dagomgdan: 


Vp V iFmkQ _—ay', 
alii nn: 


= 
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oho Lbgym@ol odeayobobl abAgahoergd0 Laghyym gombwoboA9390... 15S 


dogérod p = a(1—e*) wo a9946qd0: 
kV 1-tm 


=e eo 
q ls 


odhhogocw g233om0 Aggbb LoobAygamo(30m dvy@dogndblo wo agnhane obdam- 
bedoodo . damgdeyem dey COdagAdL Imeobl sbamoo: | 


cy=kVi1-tm Vp cosi, 
cg=kV 1t+m Vp, 


k?(1-+ m) 

accor a (16) 
¢, = —Q, 

‘= —w, 


C6 = —nT,, 
bo@og Ti, ofhob sohodgmondty Z2@obgmab nho-ghon ImdnbGo, bmerm 
_&k V l+m 
a), 


i 


§ 6. obegagmrmgdoeb nhoogha wo8en soregdgneds 


obm@o gobgobom@ma mhho bogombo: 1) ool om of hgg6 cag gamgdy-. 
@o Qm&damdo mho bLogym@ob odejzobob obagamomgdo wo 2) Jdboob on 
of» oboba Bg_Qoheqdama Amdhomdob WOQgMAbQ00~mMhO gobAmer_dal Léreyen 
odmbbLbob. 

Snhigg~@ gombgoby WoEgdamoe wybeoo gudobybmor, &o~ao6 (1), (II), (III), 
(IV), CV) @o VI) gmbdgegdo Bomgdqmos mobdodeggtymo o64)930(3 000. 
dmdhomdob wom ghgb0o~ho ZobAmm_d0~@0b Co dom SEgOMmsO Dog(39d0. 
QBrhdo, &mdg~ai; Imambmggdo WOQIMby300~Nh gobAmepdomo mgmhoon; , 
Lobgmemdh, mommgama An@dogo Byodengdo Gohdegoe@g06ma ramen; x6 - 
AGO wobothyGbo Iqwsogndob, ymmbpobsdpdol, Jono Foempdqemgdolo wo. 
CHmoble. dohrmmo3, Bpodgrgdo obobo obg wogfgthman: 





c, = 77 cos" BA, (I). 
C2 = 7* BP 94 cog? B23, dd. 
_ 2H ) 
Cg = 7? + 1r* 8? + 4? cos? BA? — ra : (III). 
c= are — Ay (IV). 
boo 3 : | ) 
2 fF 
c= (2 9 
Lae 
rT _ Co 


¢, =arc cos | ——————= | — arc tg |= tg (A — ¢,) | (V). 
| VY A cy | 
és -+ | : 
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456 dg. adbodo 


w 
AT epee anata 


Baz Vises 
j —— ‘-_ pee Co 
C, = arc tg etal _é bape 2 








—— tr —— “I oa y 
V l+-e¢ ” 2 oe » Pes Un RN) 
, l+e ts 2 
9(09(3 ee 
Cc 
é= V/ 1 aot te 2 
4 1 
tgp = = tg (A+ &) N= V a . 


“| 
| dgmiry gombgol Bqbob9d boo g360Gbmm, tnd fab dont aobbogmuyemo 
demdhamdob (D) go6Gmemgds ForhhImowanbb 899439 Mogob wag ghgbjoomyh 
gobamegdome bob@padob. COggMAb300~~NhH Q.dAme~gdome mgMmoob mobob- 
doe od LobA&gdol Loy odmblbab Pohdmowagbb gJgbo yhoagha wodmyso~9- 
Sgmo soh3Qmro obAgahowo, odmogo~ yyFeoo WoZodAyoQ3ma od g4gbo obAga- 
Mowol ymoogha wodmyso~gdmmds, md tmigwody domaobo of doamgdo 
cwobotrhybyd0~@ob Bggmgoob, godmigmagdob, aodtragmadobo ~o aoymqob atom. 
grbgobo~mm xg (IV), CV), (VI) ob&gahoegde0. obob0o mroogira oodmio- 
wgrgw@oo, gobooweb (LV) -Go Gg@ob dbmem@ B wa A; (V) -Bo Bqwob ¢ (oo 
A, bmem (VI) -Go Gg~pob A (g-b LoBayoe~rgdom) @o f. 30haq@~ bod ofA jaho~- 
Bo Ag~@ob Pohdmgdyerqd0 wo odadmd obobo Wodmyyso~wgdgwos mMyobobybqmo 
Lodobogeb. odo3q wemb obobo maoanogho Dodmyy so~Ndg~@o(3 ofroob, goboo~@ob 
s0M39m@90 Bg~ob domme 2 -b Fomdmgdywo, Cam 9o Igcob A -bo wo 8 -b 
Gohdmgd4y~mo, baeom dgbodg80 Bg~@ob A -b, B-Lo go r-ob Porodmpdymado. od- 
ogo, 9436039 oA gamomo Codmyy so~_dgeroe goo obobo Jdboob dmdhomdob 
CoggM_b3oo~yty gobAmemgdono Lou@gaob Léyye odmbb6ob. 
agmbhoymo olbAhmbmdool zairbgddo [3, 4,5} godmygobamoo gqgbo ob&9- 
ghromo: boda gohimomo obf&yahomo, Gmijzbowo damal ob&gamom~o, Howonb- 
Z91QmMob Qmmhdqms wo sos@gmol gobAmemgdo. odomaob 30390 mobo 
domgd4ye@oo LG mm gqjobmgob sammmoboagddo, dnabyog wo Iqq4gbg yo Imm@mohuym 
§rombh obo 9d90. gohaome ob&\gahomgdo~@ob doomgdo Lomoggby (Ibqb9) ao- 
dogowra LodtmAyob gobAmengde, Hrendgwro(3 Ggodergdo Roomgo~mb gha ob9- 
amomoo. od Igdobyq3080 bode QGomomoma obdgahsmowob wodmyso~gdgwo 
oJ69d0 mero, Aggbo Qairdympdapmob agbedg JIZ0BZ2- @gbAYHOd (3m(;bo~ro dam~mol 
ob Agg%o@obo; 30h39m0 mho Qmbdyms yo Bqgbododqd. mh gohmom 064)92- 
Homb, 06099 e&mb Satiggmo balLAow wooygabgdo gha-gho gohramom ob&y3hor- 
bg, dgmergl yo mambo bLAMmbmdoodo of ofab Bgbododobo gmido. 

LG mm yxynbego6 SPmeooabo.9d90 Léowye~o odmbbbo mama Mmoryma bobo- 
boo [6]. dobSo Eq@ob Lodo gohrmomn ob&gahomo, Gmijzbo~o dowob o6h93- 
homo, bodo 9. GF. modmobob obAgamomo cwo $9093 gomo ob&gahomo, Hm- 
dgrroc3 godeboboal ge3doMb wa&mbo mo &mdgmody sommeooboab Imhob, do- 
Boome, ygase~gmol gobAmemgdo, od igo ob&gamow~l Bmhab ool mho ~wo- 
Imyocegd4ymgdo J: 9 Wodmysoc~oqdgmo hrhgdo g4gbo ob&yahomo, mdi30 39h 
39HY930M Ow odomaeb MmIgma moo bgodgAyo. 

Limo odmbbbo Lggham gmamhooboA9d%o doomgds aatramag gobmbogyh 


gobammpdomsa mgmbhoob Lodmo~gdom, hoy gobbomyg@ons Gonhe dgjobosob 
“bmgaghm gymbde [6, 7, 8}. doadod, gbmboy nh aobAymergdome mgmhroa 
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meio Lbggmob odagebol ob&gamomgdo Laghae yeomApoobodgd9o... 157° 


howymos wo sdmbbLbobo(3 otro o4gb olbgm0 Gboeo bobg, mama; bg9dmm Jo- 
MAME OBA AmhomM|dL. odoborob ombobeBbogos, m3 Aggbo Loobdgamogjam an-. 
(dagqd0 Fohdmowaybl gobebosntr geagdgbagdb. 

odtragoe@, b9dmar Amygobom bLaym odmbbbob msahoAgblode ofgb mob-- 
dodegghmdobs wo bodohogob dbhrog. odob gohmo, gR0Jomdn, md domg- 
Oyo Qahdymgdo qahim bomboyhamo ojbgd. Gonho Bgjobogobo wo Logoh-- 
Lugmogm ob&d&mbmdool bmaoghmo Logombob BnuPogrobomgob. 


§ 2. 39%G965@Sqmo Iadhamds 


domgd4mo gmhdyegdo oboboomgdb Gamdomol dmdhomdob dbab aomdy- 
dm. Loabaatghm ofbg3moo odob godmirygqgo, om fo Qmerdo ogb Gomdowob. 
Imdhomdol wR~@odoFol dodohm, Armdgmay3 mg0mmb Imdhomab sbob aoe Gqde. 
&mame3 goa-ghoo Gomdomo. Wodmso~wgdqmgdo 3g mon 34bA Gone (Oo agm- 
Gp9oAMOe~ gammhooabsAgdb mhob obgnoo: 
r cos$ cos A = pcosbcos/— X, reosbsiu dA = o cosbsin/—Y, 
rsinB=osinb—Z. (17) 
of ep b, [ ohob Gamdomab agmugb eyo bagtamo JamhooboAgdo, 
baem X, Y, Z dbob Limmsyobmgabo gm 396A muejmo gmmmMeoaboajgdo. ded- 
fomdob (D) gobAmergdodo 3gmom 396A hore Jrmmoobod ob om 93°39 Coo 
agmgbAmym~om, (17) Qmimrduymodol doby~jom, § 1-ob obommaomfrog dogo- 
Mgdo: 
2 
—p—pb —p cos?b 2? + ye =(X coshcos/+ yeosbsin/ + 7 sin b) + 


9 


-_ 





+ (X cogbcos/+ Yooshsin/+Zsinb), (1 


x? 


—2p / cos? + 2pb/ sinbcosb—p /cos*b = (X cos d sin] — ¥ cosh cosl) + 


p2 


ae = (Xcosdsin/—Yecosbhcosl), (2’) 
— 29] —p b—psinbcosh 2? =(Xsiubsin] + Ysindsin] —Z cosh) + 
2 
+ va (X sin 4 cos/ + Ysindsin!— Z cos d). (3’) 
on 2, 1 -ob Potrhdmgdym db Rogngmom Gbmdomo@, do8ob gb gob&mery- 
dob Bo(30395 mab 436ml: p, 9, p goo 7 -b. ) 
dgramby gobAmepdow Bgodwgdo ogomma: 


r?>=p*t k?+2Rocosd, | (18) 
hay doomgds (17)-ob; ofgqobg Bobb, &mé . 
‘RK cosp= —(X cosh cos/-+ Yeosb sini + Z sin 2). (19). 


(2') gobAmemgdo 9933307 cos b-b5. BgImg0mMma omboBgbqd0o: 
Xsinbcos/ +. Ysindsini —Zcosb =, 
X sin] — Ycos/ = y. t 
X sin bcos] + Y sin bsin/ — Z cosh = (€)", t 
X sin’ — Y eos] = (y)". 


(20) 


(21). 
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158 0. o3boda 


a 





aogo0dhog~moa (2) b-b wo (3')— 7 cosh “69; GgghQd0m Jogamgdo: 
(y)" b —(E)" cosb J + = ja! — Evos b/ 


[2b / sinbcosb—/ cos?h] B--[b -- sinbcosdl?]cogbi | (22) 











O= 


gb ofrob woatrobgob gobAmengde Z9M Gg HHym~ yamhooboh9d3o. ob go- 
dmbobogb wodmyopgdqymdob 9 wo r-b mmol Go beso odmobbbob (18) -mod 
ghrmo@., Gohhdmgdsymqdo bi] Goo Lbgo wybwo godmomgom~mb ho Q3bmdhogo 3q- 
ampoon |, | Lowa@ggteb thodegbods dba dgbgmmidom. Ho3bmdho30 Gothdmg- 
dymgdom mmdodob aobbobm3zho WoyogJowhgdymoo m@osmobob bobgm~meb. do- 
aod, wodmobol dgame@o gdyahgdo ofa IrmMooboAgdo0b Pordmgdqmgdu, ofro- 
390 dodohhaywadol 3qmbob goabobybgdob Pordmpduyemndb, od ‘Igdarbagg0Go 
moghobyob gobamemgdsl q_hm homo gmbdo ofgb, goer (22) -b. 

Bggbodbogm, Hmd wqwodofo Imdhomdb Itob aown'dgdm  cwoobermgdom 
mo lbgywob odmaobob dobse@g0m Gs s@go~wo ofab @Woobermgdom Am- 





gomdob., 
, pe . hey ‘ Pe 
X —— R? ’ } Sere R? ? /. cl ~ R2 (23) 
973 (22) omboSgbgdaboms3ob agodmagb. 
My | hag 
a (1)" ~— — pam (Ey Bhs pe . (24) 


(1), (2), (3) Lob&gdob o6&ygho 00 Bmaq3gde@o mho Lbgywob odmiobob 
ObAggMom_dh agmagbAhye~ ymmbwobogd9o, gh obhggho G00 yBmo~me@ of 
bymbrogds, doatrod Bgodeado b5dmm damgoye ob@gahomgedo foglgom agm- 
GpoAMYwo yamhwobsdgd0 (17) Qmidaym@gdol dabj@30m, Bogogramoe@, soe- 
ag obAgamoml agmypbhoyew yamhrooboaygdTo oq4gb obgme bobs: 

ercos?b / + e[(X sin / — Yeos /) cosh + b sind C\ sind — 

—Y cos /)—/ eos b(X cos /-+- Y sin/)] — g cos b(Xsin/ — Y cosl) — 

SX Vee TN YSe., (1') 
oJ Imgoyg30bm dome~me IV ob&gahomol gommooddbob agmi3gb ere 
gmmbroobogd90, towmaob wobomhabol aotwo4dbo Go Qmhdo honmMos wo 
godmygbhgdo of hobbl. (LV) ob&pamomo Bgodyrgdo obg wogfghma: 
 teB = €coSc, SinA-+-€ SiN ¢, cos d. 
gamhoobsados gohwofdbob (17) Qm&dygergdopob a304ab: 





ocos isin! —Y oe cos) cog l—X 
. Si Ses Osh = 
r cos sp r cos 8 


esinb—Z 
tc §$=———————> (25) 
hogbgom gh aodmbobymgqdoba bodem Amemdodo, dogamgea cammb 9 ob- 
OIgoel ggrGobcGoge bLygmgw~ gammeoobsdgdvo: 
ecosc, / +esine,\—Z 


r cos 3 


rete ee a ia 





(IV’) 


p= Ss 


ecosc, cos’ sin/--esinc,cosb cos /— sind 
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a a a ee 
6sfome II 


MAdNONL 806b0%C345 
§ 8. boyombob poobds 


omirdodob gobbobmgho boGbogh 08 g4gbo dmcodogab, 9. F. m&doaob gmg- 
Bq 6 h9d0b, gobbotmagmob, fmdmgdar3 Bq~@ob mo Lbgyymob odmebol obfyya- 
fromgd9o. 30h 39m abo Bgodmydo obgmo oymb. taybdoo hmd gobobobmatng- 
Smog woy3g0% _9d0m0 dmbo39dgd0m b, I, b, T ~o oatgag9 obAambadoy- 
~o yaggmFm@oanhol ombo39d99d0m X, Y: Z, 80906 (22) ~o (18) go6Ame- 
dob ghamdmago odmbb6om dmodmggdo p mo r. Tqd~wgg of Lowoamggeom wo 
‘bgdmm omboDbyywro Porhdmgdqerqdom gobobotmgmgdo ygqmmo duyodogo. Gothdeg- 
Oymrgdal danmeob gdyothado modmobob dgamoo, fmidggro3 domgdaAosyhow 
JoHAag0 gQmbdoboo, dogmod Shojdogym@op om odergge bajdom Lobybagb. 
dob dotyboo dodohonmgdol aeyobab smbobybydob toyjbmdho30 Forrdmgdey- 
megdob (Ho73 mwodmobol dgmmedo Og@ob) ofobobybdp. @odm@obol Iqnmeo 
ZoOIME3ZAdN\ POD INemAmbob Fo269o [7]. 

frend Bpaggdmmbl bybaoo Zodmgongo~mmo dbmm@me som3q~mo Gohhdmg- 
Smmado b, 1 wo ogégngn Xr VY, Z, dodob p -b godmébobagm (22) ammhduymo- 
Go, &mdgmboy3 ofgb bobs 

M N 1 


P= p- Tp aa. 8 


Ima3bgn@nd0 M wo N babAyo oJbgdmeo. moa froby-aombob Gomdom do- 
M : N | 
omedo > bLALO godmomgegds , - “Bo 30 Gj~oob 36mdo Lowo- 


| M 
(09790. oy godmgongmam > -L moa hroby-gombob dgmmoon, godmgom dbo- 
Boel, mowac6 M wo N (Gomdo~o offgdo. Ggd@ams, Bbodsbgmom wo N-o 
1 
arbobotmgmado ms -ob ITMJBOGOQAO, (22) -ob go (18) -ob odmblb6om god3m- 


32m 7 wo p -b, &mdgmmo Loduyjagrgd0m godmomgerndo duj~odogqdo. Lobeyfngo- 
moo od Igmme@ob IpImFdqd, dogéod of Logo 9bo a30b~@s gobgogomohmom. 

ho3bgmdmago Ignmoom 3m SBmbAoE godmoagmgdo 3grom(3gbAo9- 
(wo yambhoobodgdob Fohhdegdyjmpdo, Mo~a06 obobo Bg~@ohndam mobodHoeo 
03309d. Soe 39m0 doobermyadol Lodmomgdon ZodImagmomo gb Fomdmgdumgdo 
Bgjodmydo Logdome byybayo oymb. bLodsybge@qd0b Romo Bgqomwndo nm, ~wo 
Ny, 93 moa hoby-aombob dgmmodo dobdowgdob Qahdymode Boab, Bgodeg- 
do Bodemgm@om ojbol Howornb-gq4]Amhom g@o dobo Pohdmgdym@om, 9. 7 
(or -00- | 

dobobInGmbowow doggohboo moa hrobgob gobAmegds r -ob boQ3gcra~ ga6- 
gobow~ma n, -ob dodoho. BohodIghMob p -b gobbobmahabomgob, hrabo3obo(3 
gouybdo Gq4960 Lod y-qonba peabo Go bydambhob Rooms BQem@gdob mgm, 
39GRQI0M aodmgoygiman gy -bo wo A -b HaQbmdhrogo Porrhdmgdyemqdo. Tqd- 
@gmd, dobdow~pdabs wo fajbmdhrogo Fotndepdejeoqdob Lodyom doa gobobo- 
beghgdo dey odogqdo, 
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§ 9. 1, -b> ~o 1, -ob godabobammgds 


n, -bo @o nN, -Lomgob agmmhovye obA&mbmeoodo Gbmdowos Byd~oga0: 
ag odmbobamadobo: 


a 2 
ZT ee eel — 4+ (8 — vi) (8 3 8 
y= : l -+- 6 (t —ti)— 12 To(TTe ti) 360 (t ti) ( T 7? 


0 . 


17) 


it u 
ig i Lee PAD + ap ala 


a" , , i . 
a Spo ee et ae tO ts tot |+. . 





120 
Lowo(3 
1 = k (fp—T ), cS k (t,— ty), 
ie a 1 = ae goo Lbao. 
dt 
gb dG 3yma39d0 Ggadmgdo oly go@o3}ghmo: 
a 1 u 4 te (tT, — 7%) 
= ji, so) SS a3 2 op 
ou Tt 6 6 Tt! 
7 1 it nT (tT, — TS) 
(S.-1) eT ge Ct aa 


aodmamgedabob nodmotra3b9do ygqcmeby ~oo~o Gago wo aoghadboGgby- 
mmmaobgdob Bgd~@amd 939,40900: 
te (ti + tt, t,) u Bee 


Hy (ty + 2%) Ny (T+ 2) + — y= aaa |, 


Mago Tq9Q3mom uu, 1 coo bby. 4, r (oo bbg., dogamgda 











eae eo ueitdtaede 
a tet 2t, 7 tet 2 4(t,+27,)r' 
gb Bgodmgdo obs gwoofghmb: 
Ny = An, +m, (26); 
Looa(3 
7 +27, 
h= cs — (27) 
T+ 2%, 
eee ese 1 %2 (Tb +t t)r 
te + 2%, 4 (t, + 27,)9° 
Ty Tq (T2 — Tx) [2 (x, + t+ TT) ) + 37, Z| — 
120(t,-+2t,)r 
Ty Te (to — 1) [4 (42 + tS + ty Te) + 7 Tel spr). (28 
40 (t.-- 2 t1) r° r* 
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8ahg9~0 doobempdobomagob f=0 (Oo 
be tee Gee, ees. Jy, 464 
: +27," | | | (29) 
Lowog f-0m omboDiymos (28) -ob Faa%geo, Agrrergw@ob Cwofyndyero. 
§ 10. gmhBamodo 04> Pr Pg-bomgob 
agamonm sb&hmbimdosdo (3hmdomos Qahdgmgdo agmiygbhhxymo dob- 
domgdob gobbobmghobomgob: 
04 My Ay — PA + fr tg hy = ny X,—-X+n, X,, 
P1 uf thy — P+ pa My fo = 1, ¥,—Y+n, Y,, (30) 
"Pay V4PV AE Og My Va = M4 %y-— XH Ha Zo. 
oJgw@e6 gobobotbmgmado p,, 9, p, mam; 2, (oo tt, -ob Q6Ji300. A,, 
As Ag Fohdmoweggbb Iodohoyemgdob sgabob gmbobybydb: 
A, = cos 8, cos a, Hy = COS 6, SIN @,, v= Sin By ~o o. 3. 
(fgg6b omb0%8969390 b= b @o a=/). 
(30) -~@ob doomgdo: 
n,X,—X +, X,, -2, Ay 
ty ¥e—Y+n, Yo, -p, py 
Ny Ly Z + NeZo, “Vy Vg 
Ags My Xy —X+-1y XQ, Ay 
is 4, Y,— Y tn, Yo, p, 
Vy My Z,—Z + Ny Zar Vy 





2D. 


149, A= (31) 








pA = 





= )), (32) 





142% uy X,~— X + 1, X, 
Y, 


ty pp A=| Bobs 4, 1, — ¥ +n, 


= /), 
Yio — ¥, iy Z,— Z + 11, Ze | (33) 


bows 
| An “1, he 


wae en 
94 wadghdobsbAgd0 Bgodemgdo gomoofigemb obg: 
D, = (1, X,— X + n,X,) (sin be cog b sin / — gin b cos b, sin /,) + 
(1, Y;— Y + ny Y2). (sin b cos d, cos? — gin b, cos 5 cos /) +- 
“T(t 2, -— Z + 11g Z,) cos 5 cos by sin (7, — 1); 
D = (ny X,— X + nq X,) sind, cos 5, sin /, — sin , cos d, sin /,) + 
+ (1, ¥,;—Y¥ +m, Y,). (sin b, cos by cos 1,— sin b, cosb, cos /,) + 
+ (4,4, — Z-+ n, Z,) cos b, cos b, sin (J, — 1,); 
Dy = (1.X4— X-+ ny X29) (sin J cos b, sin /,; — sind, cos /sin/) + 
+ (1,¥,— Y-+ ny Y3).(siub, cos b cos! — sin b cos 4, cos /,) + 
+ (4 2, —Z + 1,722) cos 5, cos b sin (J — 1,); 
A = sin 4, cos d cos >, sin (/, — J,) — sin b cos 5, cos d, sin (, — 1,) + 


+ sin 4, cos b cos b, sin (J — i). 
11. sdobadbob obdtroag. mdb. donen., Ne 22 


Ae 
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SN a nanan 





Aqgdmgo~m moa ombodgbqd0: 


a, =~ (sind, cos d sin /—sin b cos b, sin I), 





1 (35) 
b= (sin b cos, cos /, — sin 9, cos 4 cos /), 
y= cos cos by sin (I, — I). 
1 1 
se (sin 5, cos 5, sin /, — sin 5, cos 5, sin /,), | 
1 
b = 7 (sin b, cos b, cos /, — sin 6, cos b, cos /,), | (36) 
c= | cos b, cos 0, sin (/, — /,); J 
1 ’ 
a= (sin b cos b, cos/, — sin >, cos 4 sin /), 
(37) 


bo= — (sin 4, cos4 cos /— sin 6 cos cos l;), 


ee 


a cosh, cog sin(/ — /,). 


gmbAommobongol o4g@26 doomgdo: 
a, cos b, cos 1, —acos b cos! + a, cos 6, cos !, = |, 
b, cosh, cos/, —b cos bcos! 4- bz cos bz cosl, = 9, (38) 
c, cos b, cos /, —c cos bcos! +- ¢3 cos 5, cos Fee Os 


a, cos b, gin], —acosb sin/ + a, cos by sitl, = 
b, cos h, sin /, — b cos b sin! + }, cosb, sin/, = 1, (38) 
c, 08 4, sind, —c cosb sin! +- c, cos 4, sin l, = 0, 
a, sin 6,—asinb-+ a,sin b, = 0, | 
b, sin },-—b sin b + bz sind, = 0. | (38") 
c,sinb, —-csind +c, sin by = 1. ( 
08 omboGgbgd0m (31), (32) ~o (33) doomgdb Lobob: 
Ny Oy == (ty Xy— X HF tty X4) a, + (MY Y,—Y +i Y4) b+} 
+- (1, Z,— 7 + ny Zs) C4 
p=(1,X, —-X+ 1,X,)a+ (my ¥,—Y+m Yb + (4 Li | (39) 
— ZL + ilgZ.) €, 
No Pg = (ty Xp — X + Mg XQ) ay + (7, Ys — Y + Ys), = | 
(1, 2,—Z + 1, Z,) Cs. 
of np =m tedyr®, v= 1h t-d,r74, bowmog dy @o d, gadmomgmgdo doob- 
~@agdom. drmizo hoghgodm od Lowomggdb (39) bLobagdob dgmAg Ammmdodo 
dogomgdn moahobgob aobAmmgdob, &mdgm@oa3 dmbbybgoqmo0 aym ‘bgdmo. 
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ae (39) -Jo n, -ob abo ¥ySoemdo, Ny -0M godebobymn, 9. 0. 1, = 
fin, = m; dogomgda: 


Ms Oy = Ny [((X1 +A Xs) a, +(% + AY) b,-+ (2, +42Z,)e,]+ ¢ 
+ (—X + mX,) 4 + (— ¥+my.)b,+(—Z+mZ,)c,, 
p= 4[(X1 + AX) a+-(Y, + AY,)b + (7 +42Z,)c] + 
+(—X4mX)a+(—y+mYab+(—Z+mZy)c, 5 (40) 
[An, + m] ps =, [(X1 + 2X,) a, + (Y, + AY,) bg + 
+ (2, ae hZ3) cs] sath ae X+ mXz) a, (— Y+ mYs) be ae 
(—Z-+ mZ,) cs. j 
am3bodbmo: 


Py = (— X + mys), +(— ¥ + mYq) by + (—Z + mZ,) cs 
P = (—X+mX,)a+(— Y+ mY,)b+(—Z+mZ,)c, 
Py =(—X + mX,) a, + (-- ¥Y + mY,) bg -+ (— Z + mZ,) ca, 
QO, = (X, + AX) ay + (¥, + AY 2) 6, + (Zy + 42,) ca, (41) 
O = (X,+4Xs) a+ (¥, LAY.) b+ (2, + hZy) 6 
© Qy = (Ky + AXy) aa + (V+ AY 9) by + (Z, + 4Z,) cs 


f(A)=n,X,—X+mXy f(V=1Vi—V timey,, f(Z)= nae (41°) 
33906 dagomgdo: 


MA = Pp 4+O.m, p=P+Or, (Am +m) ps = Po + Qyry. (42) 
Ney = F(X) +f(Y)+f(Z), p= (Xa Fh(Y)b + f(Z)ec 
= f UX) a, f (1) b, +f (4) ce (427) 
§bHOmeEro sahggmo doobmmgdabomgob, Mmy3o f= 0 (h—m = 1), ofbgdo: 
(QO, — Ps) cos 5, cos /, —(Q— P) cos bcos /+ 

(Q2—P.) cos bg cos lg =X, + X+ Xz; 

(Q,— P,) cos 5, sin/, —(Q — P)cos 4 sin! + | (43) 
-+(Q,!—P,) cos 5, sin/g = Y;-+ Y+ Yo, $ 
(Q, — P,) sin bs —(Q— P) sin b+ (Q2 — Ps) sin b, = | 
=-£,+2+4,. j 


§ 11. 1, -ob gobbartmgh 
1, ~-bomagob § 9-80 agdmbqoo: 


t u 
mo =| 1+ +(#-2) - a Pee of 


1 t 
bee@o3 0 uw = Ta we = am 71° Foghgeo wofygoymo u -coob omgbodbmo fy-a0, 
bmem (17, — 1°) yo An, -om. 80906 bg930mM0 Ame~mds go~oofgthgdo obg: 


y(t 2%) Te 


An, = ra aa sear er (44) 


bo@0Q fy 8G0%9 Lowaege wo 3ohrggmo Boobermpdobomgol foomgmpgds bywob 
Ammo. 
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sec rr ee a 


Wi (to 2t,) 2 ( 3 Tt, tR—-t? 7 | 7t°—3t} 
eset a «FD 
20(t-+-7,) Gr 
(42) -~ob p> - P+ Qn, (18) -ceob 7? -_ 9? + R?429 kK cos 
omgbodbmo: 


O..as Po On; re 05 +-2R cos v 0, + K?. 
codob: 


roto + OAnyY+2R cosh(p,t+ OAn,)-+- R?. 
obvy 


re ret QA, (29,4 2K cos db) + GPAW. (45) 
WW) tq (t2 + 27,) 
6 [ri -+- Am, O(29, + 2R cosh + QAn,)}>” (46) 
oy Iqgdmaomgem ombodgbob: 


mA [ys 


18 ta (ty 2%) 


iy eer 67 (47) 
(Oo 
QO An, (2 9, + 2 cos $ + QAN) 
Been oe eee (48) 
doBob (46) go~oofgmgdo obg: 
A 
An,= : Toe Bpa : (49) 


(49) -ob sdmbb6o Imagygdb Av, -b, Hob B_d@ggeg3 vy = apt Any. wb- 
wo g3oblegogl, md B of avob Sy~dag;0 (oo Ob Mgom Bgoc30gb yQ36md A 1y-b. 
Au, -ob bodgomob aodm B BQ3omgo, Mob god An, dgomg@ gobbbgo9~@- 
do A -bogob; 9. 0. Any = An] = A. Sothhggmoe@ B -b godmgomgmom wodggdom, 
God An, = Avi. hoghgoda odob (49) -Go, dogomgdm An, -ob dbo dgbgm@mdeb. 
Bd og9a Aiy-ob obo~@ro DboWghgm~mmdom aodmgomgmon B -b ~wo (49) -~ob obg3 
go3mg0n Ai, -b. @oo. 0., bobod grrmodgmmgl of wogdmbyqgo An, -ob dag@o 
coo obomo DboSgbggemdo, 

An, -Lomgob dA wo B -mo Bgadegd. Bggamgobma Qbmham~o. gh ofbgdo 
Coosbermydamo dbodgbgwmos, hro~g06b B mgom Bg03e3b An, -b ~@o aodmom3- 
m@gdo od Lowowol Gobo dbodgbgwmdom. 

azgQgmmobgdo Ho 1, 12 + Aly, (42) QmrwhCqm~pdamob godmomgmgoo 
Cis Pr Par 200b Bgdega aodmamgyrgdo odghogommo gliimergdo go obg3g go- 
dmomgm@gds iy 15 My My (0 dobdo~gdo p14, 9, Oo. 

(18) Qmhdymgdob Lodynomgdom aodmomgmgdo agmougbAmymo dobdowy- 
do. f, wo Jf BqbGmmgdomo g0dmagmo, bLowa3 By~@ob 7 -ob Fomdmgdme@gdo, 
Imombmgb d93h wmmb wo om omob boodgpom. odoagmd 17, -ob Bqd@q20 doo- 
bemgdobomgol godmgoaygbgem gadbol gmmrdamob: 

t, L+B,r,7° t 1+ 8,7,° 
payee —— ty = — = (50) 
< 1—B: 1— Br 


v 








Hy 5 es 
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Sob BB eoggeg obgg godmomgegdo Pr, P, Py Nyy fs for 
R_MR_QMmdo Wogzdoymao~MeEgdsom oF Lobglaom, HmIgmbea adergge 
g0dbob gmhdqmo. - 


§ 12. hogbadhogo Fohdagdymodob goImagas 


(—oygoh3qd0~m amgdxyero gmmheaboAgdob Ho 3bmdbogo Pomdepdaegdo 
(5, Ieee bg.) of godmeob boydome Bqbdo 08 ymmhonbdgdab ohomobodohro 
Ggm@emgoab godm. doaghad gqojhmdm, md hojbmdhogo PomIegdqmmgdo 
Bgodmgd. godmygbgdme afbol sqmromiynbAhygro ymmhoobAsgdolomgob, hmd- 
90093 WIQMHm Mobodmoe a3gepdoo6b. 
&m(30 handy U Low@oeg of ofob drama hrmamhy3 fmol a0 399%- 
me Qybjgoc, ofrodg~@ Gbmdo~os Ibmeweme Jobo hodgbodg yghde 860%365- 
qmmds, Bodob 3ohgnma wo dgmhg hogob GohhImgdymgdob aodmogmoboogol 
dbg 0999096. somgdg6 od Lowawob bod yohdm IboBgbg~mdob wo agoodohy- 
096 dabby dammhy hogab s0hodmmb. ow T-m0 936adbogm dodwobohy @mHmb, 
08 Sofrodmeml 94690 bobg: 
atv? +beteo=u. (51) 
GCoygohggdob sotrgq~o Imdgbwobomgob dogammm bobojo “1%, Igbods 
ImAgbAoboogalb — boBoyo “2%, bmemm Bo ImagbAo WogFgHman wboTboyme 
06 bodbogom “0%. dodob a, 5, c gmgmogogbAgdrob gobbobmahabomgab a394- 
G90 Lodo gobAmegdo: 
atitb, ecm, avtbeteo=u, attbntce=rm. (52) 
eémob _@obeFyoboe dogomma Bayo WoygoMggdob dmdgbho 7. * dodob 
Anboggholo +, godmongmpd. QmhIneroor t, == ty — bs 973 Agodeeggh: 
t = 41, fo —= 0 Te —= ts — 1,. (93) 
(52) -ob dgmmhg Ameomdo agodeagh c= uj hoghgom gb 30hg9m@ wo Jgbo- 
09 Amemdodo, dogomgdar: 
agv+tbt,=—u-tu,, acit-b ct, = ts —4. 
dJ49@26 gobobotmghgds a wo Bb: 
(Ug — w) t+ (u — - tty) Tp ) To 


v1 Te (t, = 7) 


a= 


b— (u— — 43) ta (u, —wd : 
,%2 (t. — 7) 
a ob -b gobbobmghob VBodoga Fohhdrgdynemgdo u wo ul &0009 de. 
89bG 80 godmomgegds Qmhdyengdam: 
u=2 at b, u = 2a. (54) 
Amamhy3 (bmdomos, mambo obd&mbmdoodo domgdqmoo Folio, &md- 
oy godmbobymgdoG0 Gq~@ob wosgahg_qd0b mho ImdgbAo bedoweb, dob ombo- 


as INMAmbBol dJobgogom [7]. EHmol wobsfyaboe Lymdb dagomma wosgohgQd2m0 bodngg 
InIgbAabL ghon Agledgon; Gogtsd, aobbbgogqd9 Ayjomhgs, Qgahimms ga Hommeagds. 
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8bo39b 09 boDboj0m, mage”; of ‘Bge@ob dobGo. ododjmd nodgrgdo omgbor 
dbo: 


hy —t= V1 Le —— Ly = Te) ty — t, esos 


a: OQ, 


— —. 


t, = —Tas Co = 7,4 TT = t. 
odob dobg@g0m a coo b -bomgob 439 469%0: 
Bi der ic a aia 


— ey. ob 


— (u — 41) T + (ug — U) Te 


Ty Te. % T, Tet (95) 
dgring Fomdmgoyergda Loghoms ygqmo ImagbAoboogoab: 
ua 2a, (56) 
bam~m somggmo Gorrdmgdqmgdo godmomgergdo Qmbrdujemn door: 
4, = —2at,-+b, u--b, ty — 2a%, +8, (57) 


bdohom whmb godmbobogq6 & ghrogymddo, boea3 doboporym@mdab. 
Iwmpodagos. od Badebgqg0Go § -= k(t —t,), 


O,— kt 6 = kt, Okt, 


2 Ed b segRoQGogbAgdob wo Pohrdegdmemndob godmbobywade, (jbo coo, 
obgmog9 wohhgds, dbmeme t-b dogagh hooldgds Bgbodadobo 4. 


C 
§ 18. Zz 2 Cy -0b gobbotmghs. 2 ~o b -b g.d8morgens 


dobdowndob godmagmob Og¢~@ga, HoboG goforrdagda § 11-ob dobgm30m, 
Baodungdo 8qgy~a9o mMdodob gmgdgbAgdob gobbotm3 Mob. Songg@aw 90630~ 


C 
bom~ma Iqnoheogdob = woo ¢,-0b gobbobmamno, 
1 


(LV') ob&gamom@o Bgode@gds obg woaFgtmon: 
esin c,(p cos’ cos/— X)-+ ecosc,(acosdsin/ —Y)=-psinb—Z. (IV) 
BAbOM|dTO holdgyma godmbobymgdobo wo Jomygqbo dbohg Gohhdmow- 
29596 SgmomeghHoye~ yamhoobodgdb x y z; 
x-=pcos bcos/—X, Y-=pcosbsinI—Y, 7 =opsinb — Z. (57) 
ododymd (ly) doomgdb babgb: 


éesin¢,x + ecosc,y — Zz. 
WOBVQMmo gh Ameemdo woygahggd0b 3ohaqme ~wo Anbody ImdgbAobomsgob: 


e€SiNCyx1 + €C08SC, y, = %, SINC, Xa + 008%, yy — Zs (58) 
oJgcoob: 
<2 01 X11 J K4 %_— * 
é Sin Cy = >, 2 008, = iS ol ae ES (59) 
Xo Vy — *1 Va Xe V1 — Xy¥e 


| od Qeawhdyegdol gmardobgords BoYmMgo Goomydo ig@ Cy, © gBomagdo cy. 
4) ogodommgdm yao~@hoA9o (59) -ob mhog, Qamdym@ob wo Bqq3yh9d0, do- 
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e c 
gomgda e® -b. doghod e? = = —1 Qo ofopwob goaggd. Bgqomeogdo a 


UGadhyyobegobo co Lanhymo SpmomaghGmawo jomhpaboajgde co- 
poqBodrgdq~moo ghadobgaos6 Amemdgdon: 


x-=rcosBcosA, y=rcosBcosa, x~=rsinB. 
Sodrgnqwo mbrob phindobgnty goymaom dagomgea: 
y 


tg = a . 
93 gmihdamom Bjodwegds godmgomgo~mmm tg A woj3go%gqd0b bodegy dm. 
BBAobloogob; Bde@gmd yo godmongmpdo A. 
to A -b godmogwob Bgdega godmomgegdo zg gy: 


g9= e+e) 8) 


§ 14. cq -ob o6ey p-b gobbotmghs 

abdodob gmgdgbhgd0b gobbotmagmpdabomgob dohomo@o dbo B_Qbgmmdo 
odgb sohrodg Amol aobbotm3mob. gombdo od dobbom 9gJ8bo bLodyyynbg~@obs Co 
bajammob gomame Bq oeHegoab agMmhoo. od Mgmhroob Logydggmty Ypra9- 
Bagmas L3gi3oomujro Gbhomgdo, Smdmgdoy wogo Lobylbaom odmggo domo- 
8g mob BbaBgbowmdob. doghed mga mgmihroo bojdome hoommoo, dotnodye- 
dob g2Glodmgmoboogob A396 agoboo godmgoygbmar sgmomi3gbAMymo joame- 
poobopdob ha3bmomago Gotrdmgdwmpdo. 

Ca -lo qo p -b Bmbhob wodmyo~wgoymgds obgooo: | 
cl= k8(1-+-m)p, doghod m=O wo jaded ~wogFghmo c2 = hk? p. ory gar 
goo Gohdegduyergdo godmbobywoo & ghrogyyyrgddo 9g: 0. 8 Lowowg9e8o (06, 
$11), dodob cf = p. 

Cz ~bomgab go 3043 geairduymado: 


ro = Cy (9) 
rcos?BA = cy (1) 
rr (11) 
2 cos’ p 
coo ggotngqdob Lodogg ImdgbGoboogab aodmongmgds tgA (wo tg B: 
igh= “ ig B= cer pre aa (60) 


Lonwobo(3 go0ggd> A @o B. Igdeoamd § 1ll-ob dobgegom godmangmnoo 
foomdhag0 Gohdmgowymgdo A wo B bodog9 ImBgbdobomgob. 0d Gotrdmydny- 
ggdob Lodnom@gdom 1 wo 1k oBAggmogrgdoe gobobobmgigdo cy Go Cs, gode- 
mgm Bjodmpdo gofomdmma Lodogy ImIgbAoboogob, Goatrod QAM Loodgeme 
Bo ImdnbAo. ov) gow dodgbAb 9agq(398 go pGobobs, dodob Bo dm- 
B_SAHL Byadeegdo 809(39 »Gorbo* mmo, ododymd LoBmqowm cy oO Ce -Lomgob a39- 
Jbodo: ; 
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ie C11 4 ly9 £45 ; Corb 4 Cag + C29 

ae 6 ’ oe ae (61) 
Lowog cy, ombodbogh c, -ob dbo Bgbommdob Sohiggmo — IedgbAoboogob. 
Cia ~Bqo AmdgbHoboogob wo cy, -dgbodg ImdgbAobamgob; oboeemgomhow oe. 


C0) Cog -0b dodohm. 
3 = 
Sea Amero m Boo oymb § 12-ob dobgpogom domgdyymo dbodaby- 


mmdobo, 

Ca godmomgmpda oathgangg (9) gmhrdaymom, gobgbobmghagm ho GobobGom 
@ -b bodagy ImagbAobomgob (8) Qmrhdaw@ol LoBjomgdom wo godmgomgmon g-b 
Gorm dujemgdl § 11-ob oobobdow. 

Ho3bmdhrogo Gohhdegsaymgdom Cy -Ob aabbot maha bdotow @Modoydoym- 
Bowgdgmo Lotybdon Forhdengdb, doatrod oy owponbl-gqdQmho 4 ofomoba- 


Show O(3g¢rgd0, dogo~momoeo 3gro3q mondo ImJQgquwo om ool SoMgq0 (wo 
Oglodg woggohgqd0b Bmbab, doGob gb bytrbo at oderggs Lamobocom Lobb Agu. 


Hojbmdho9 Pomdengdyemgddy NAHM boyemgd Lotybaob odeggs obdy- 
aoc fro Pho 3bgob LoByoemm dbodgbhgemmdob Qoahrduymo, hodgwor3 Bqod- 
mgdo godmynbadqe@~ ofbob (9) Qamdeymoby o6 (I) bAgaho@ty. mhdIomob 
doasbermgdome godmogmoabal Bgodmrgds ogo bogdomobo oymb. (9) Qahduymosdo 


rg C9 (9) 
dmgobeoobma obAgaMojoo G, -cob 0, -309: 
6, 6). 
Jr dg = | Cy d 6, obyy Pe (gp. — 9; ) = C2 (0, aan 0,), 
0; 0, 


Loeo(3 tes ool hoeoml—agqdamerob 0073 Lodo dboWgboermde t 
a Bommg@ do. od Lodmogmm IboBgba~mmdobomgob ‘Ogodgrgdo @oobemyadsen do 
B0MMO 1, (—d 7, Hmooorb—gqjamhrgdob Lodaogm agmdgamonmo J: 0. 
‘a= V yt 
dodob bagan0 Ame~mdopo6 439,J09%0: 
bi 717 (P.— 1) 
? 6 —64, 
sboermaonhow gabobobmghgdo c, Bgo~g@obsogol 7,, fg ~@o Ind~e@ga oo- 
mgdo mio dbo Bgbagemdol Lodjogam ohromdgdosyyqro. 


(62) 


§ 15. c, -ob obey p-b g2bbotmghea 
(323 dg aga) 
| 8ohrodgAh0 P @e 39093 amdoadol miro gw@gdgbao C ©. w aobobotms- 
Odo Hoponkh—gqJ]4mhHob Qoahdymowob: 


Pp 


t= —_— oo 
1 -+- ¢ coS(9 — w) 
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Om WOAHQMHO 08 |mhHIgmob Lodo ImdgbAoboagob, Iogamgdm Lod -906- 
Oawgdob bodo 9yGmdom. of LolGy8ob odmbbboer Joompdo p, ¢€ ~o w} Dog- 
4108, mame; Gbmdog~moo, 09 byhbom 9b gergdgb hyde gobolotmgirdo dgohs) 
Logopgoe BnQoheEgdob Lobom, 9(3 dant (3490 Lota bagb odmggo. of bot- 


begdo oghgmg9, homd 30h gq@o doobeamg dol Indeoga mam wotybaAwgl p -b 
BboBgbgermda OO 073006 Igmm~oom. Gobo 80602 hog Bo dmgdqeml goo 
8396 3R30~@9m Lbgogobbge byfrbo c, -ob obs p -b gobbobmghobomgeb. of go~- 
Img39dm gho-gho domgobb, rendg (3 QM Loodgem boo oymb, amd 
x9 dabo shoJ dog moe BgdmGagdo of Imagobeqboo. 

gn J4g0m, gobg~@ob ofrandybao o godmobobgdo dgmoby hogol 3ahodmmon: 


pH=attbe+cettdtt+e. | (65) 
©093Fg9Hma ogo Lodog9 demdgbAobomsob: 
atitbttet+tdtte= P13 
to a _ C=,» (64) 
aytodtetitdtte =9,. | 
dgmby dbfros, aodmgoygbma Qgomomome bohjomob Qmbrdeymms 
1p = Cy (9). 
(63) -ob mobobdow 439 469%0: ‘ 
ri(4ai+3b+2c%+d)=c, 
_ v2 ad = C4» (65) 
rn(4au+3b a+2cum4d) =c,: 


C 
€=@, -bo @ d= = 0b holbdon Iogomgda Lobapdob: 


Ce ae = _ an 

tate paqe BLP 
U4 

C9 get ahs _ ee 

7, bot Tb ate ae 
Te 


] 1 es = 7 66 
Cy aoa) teat 36 i+4ae=0, 7 


] 1 aT wo os 
bs =—7)t 2ct43be+t4n=0, 
| oJ Geol mobo W36mdo c,, c, b Go a Pdoatod Ranh 
Emo c,-ob gobbobmah, : _ a ee 
omgbo8bmoa (66) Lob&gdob wad yhdobobHo A-oo, b -ob 
<do MAA )HdobbAo D-mo0, BoGob ? ee ie ee 


; (67) 
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170 d. o860dg 
bo@og3 
1 a = oe 
ee 3 
oy? 2 OW Tas Ty 
1 ee 5 os 
ee 9 To» Top t: 
A= | "2 
1 1 ae ~, = 
oa — yo? 2 V4) 3 Ti, 4x 
1 
| ; zs 
2 — aa) 2% es 3 Vo: 4 Vo 
2 
1 Fe = — = 
ate Vy wv, TS 
V4 
2% 2 = = 
—— ; Ta» ee sh 
D= 2 
0, Zt St ote 
0, 2x. 8%: “a 
godmgmgo~wma xg A: 
1 as ee a 
pe ) By» Ty Ty 





A = 1 ae To a. —_« 
ae ee 6 Oi ip 3 T} 
i 
1 _ = i 
bee = a5 ZT 32 
5 
— ny 9 — ww? 
} L,ta-} Ty, Tet Te $y 
1 eo pause _ ois - _ 
= : a: 
= ry Tv, Te (tT — T) ie 2 V4) 3 ti 
a ok 
ie 7 3%} 
1, ae c 
j = = Bel te he ae 
- - -—, = 2 2 
—|—7 % (2 — %)T 1, TT Typ 4% tet ss 
x 
1 = 
1, 2 eas 3; 
(1, v1 Hi 
_— = ih ag a 2 
za — %j (T2 — 7) 1, Wt BURT 
r be a 
I oh, Fe 3%} 
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La&mojmbydob godmym@gdom doamgde bodo Bqméay hogol CaADMdobbA. . 
Lodmeamme a394b9d0 


Mise ieee | ee Ut ste a> Te | 
= —~ %% (t2— 7)” Ga (t — 7)? + rar ias hal (68): 


| D wodahdobobGo sohmggmo bagdob gobg~@g00 wonBegd. mho~: 


Tas ae T} Ty) Ti 7 
D= Fi —— Pe Ps = — 2 — Po — — — 
—— t 3t 473] — — 2 3 7? 4 =3 
Pi? ere ve Oe 
2 To, 3 2? 4 vs 2 To? 3 T.3 4 a8 


Loghom dodhogmol godmaobobs wo La&mMojmbydob godmyendob Bndege | 
339J59%o: | 


1, Tes a 
D=(q-ey [% 3M) 4—B) | — 
QO, Tg? 2? 
1, Ths 2 o 
— (2 — $9) tT] | 9, TG 2 2? 
0, 3(t2~—T) — 4.(e?— 22) 


Lodme@mme doom) do: 
D=2 (t.-—%)[(1 — o) (2%, —T,) 2 — (GQ, — %) (2,7) FB]. (69) 
momoore obAmmbmdoodo somp> gee Gobom (ob. § 11) of69d0: 
T,=— Tt» t.2=7) a Ts = mo A wo D doomgdb bobgb: 


1 ; ' 
A=7, ol es Va + a ti 2 =) (68 ) 
D = 22 [(9,— 91) (2% + t%y)+ (Pa— 3) (2 t, + 7.) <3] (69’). 

obg fm8 
2 [(%o — 91) (27, + 7%) ti + a Ps — ¥) C T+ T,) tT] 
2 4 2 (20). 
1 tat ae “a+ ar 
Y r r 
C_-9M 30 godmomgemndo Pp; = = ; 


Me CHM godmogmowos k ghogymgd9o, 9- 9. 8 Lowopwggd9o, agoqbqd0: 
ne [(¢o — $4) (203 + 94) 6? = (¢2 — te) (2 6, ++ 6,) 63] 


0, 0, f= 6? ete 0? +- ne 63] (70’): 
r? r2 
(Oo == ¢2, 
=¥07 08) Bgamwoa  Bgodergdo ’ godmomgogmmb cy Sotigg@o ob Agaho- 
Tees 
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a 





§ 16. c-b> ~o w-b (964 c,-ob) grbbotmghs | 
p-b aoblotmgmol Adega, ¢-bo w-b (ob c,-ob) Lodmg bam aodmoygbydo 
‘Hopomb-gqqammob ga&dwymo 


ne 


p 
~1-t-e cos (@ — w) 


woggawrggdob Saérgqqra wo dgbodg Imago Aobomgob gb gombrdin ma 9,.300- 











erggl: 
a WS COS M, € COS + SIN O, ¢ SIR w, 
" 
ee — 1 = C08 o,¢ COS w +- Sil g, ¢ SIN W- 
V9 
ogawee 
Pp P : 
— — | COS Py —— (4 a | COS Py 
esin © = + AS nee ae ENTE pe hc os ee Se 
SiN (~_ — $,) | 
p . t (71) 
P _4)sing.— (4 — 1) sin 9 | 
1 Ye 5 eee 4 
¢ GCGOSW = +31. --———. > as | 
sin (~, — 9) 


J 
od Qnhdnmgdal Zoymgon doamgds w, baem §g2EM.AIJo odo~m@mgdom 
(Oo BgRodgoom e. Aggbb ombadgbyodo e-Loob ogo3 dohgoqmoo Cy SxA(~@dAR0 Eo 


w-bmob Ces 
ae oo se 
A Le iT aie 
4 


3ghosqgmordog aocobamal amdnbAobo wo Lodyogmm sbmdomool aobbo- 
Beghs Byod~rgds gofomdamm Agggemgothrogo Yobom, g. o- aodmgoygbgem 393- 
gamob gobAmergoob woggamggdob mero ImdgbAobomgob. 





§ 17. gosamphob grBeQmmpdob godmbabgo ,.gbggem 26 mdoqmoon. 
Goemdowol d~agdotrgmdol aodmagmobs wo ARgIQmO~|dOL Bq~@agbobo- 
mgob boo gobotragd~@mo gpserghob so6Amemgdom. amo 4@mdo, &md od dat- 
bom mim by geboymrgmoo aodegbobmo ggsergmob aobAymmgdo nQbggpom obm- 
domoab* Lodmow~gdoo. Qbgg0m oimdomoob gynPmogd Bgmhg Qmyyboob ‘09- 
J8baw gaymbgb wow mghidbe wo dgming hrocporyh-aq4Qmmb Immob. 
d9-2 Bobobtg gb omob< Pf, [I], omgbo- 
BEmar gh yaynby u-mo, bmeem daring Mo- 
porb-gqJambo r'-om; dodab, om derenb- 
gob Fohhdmgowmaghm Bqdhounbydymoo, 
r' P 


= = —— S—- (72) 
1+ecos(180'—u)  I1—e cosu 





— GSmdom~as, &md r+ r= 2 a, obwy 
2a—r=r, 9. ©. 


Bob. 2. 
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otro Lbgymol odagobol obGgahogegte Laghym yrmhe@obs9d%o... 173: 
eee eee ene dl a 
1— ecosu Do ecw 


gh agodeagh DoImo~wAdqergdob u-bo @o v-b Imemob. Boglgom p=a Saal | 
dogomgdo: 
__ —- 2 2 
eee _ 24 C08 u — ae -+- ae* cos u 





a—2aecosu + ae? _ 
Bbaogh Foghos BqsMydo0bo ~wo 8ggg930b B8eoa dogomgda: 
(1 +- ec?) cogu —2e 


cos v= ° 
eae (73) 





gobgbotmgmma ofgwob sin? —— (oo cos? = hrngentr bobygoh0 gyymbolb 


Lobabo wa ymbobbo, gogymon Pen (oo odmgomma SZ2EMoAyw~o Qgb- 
303 Lomemme a99qqbqd0*): 


a Lee bps te. uw 
\ “toe 23 ‘tae = 2 (74) 
(74)-ob dotraggbs sbotrg Forhdmowagbb gJb gb Aéongro obmdomoob bob93- 


fob Mobagbbb. ododymd gIUGpb AMA Blysem obadowooh Bnhob gogdoho o4- 
B9d0: obmdomoobs wo 





ia) an ee ut 
t ea : -_— «@ 
or tg 5 


ie) 5 eee 





ggs@gmob qobAmengde Bgodwgdo aopmosGghima obo: 


VY lte t Uu 
ae oe 
l1—e i--e u Z 

to? 

é 

















1+ ¢ {= g > 
oby 
a it 
1te it M é 2 
V sake gees of — 4. — a ee. “ 
1—e 2 2 2 1l+e iL 
i++ ——— tg? — 
a, Z 
amgbodbmm 
; lte ut E 
y= Ser EES -- rc —_ 
f= 8 ee. 3 
33945990: 
M eX 
x= te ee re e ‘ 





—ren — —— 


* &remammy bbhy ogo@gdaob Faghdo- -SMALIMbOVeHI> Iheagheah@s 8. LyAdMAabId 9g0- 
beads, gh gahayms doyons oa%gn39 Bymd3qb [9]. 
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gh qemde bamboyfrgwos u-b godmboagmamow, Moegeb Imjo3@gee, &nd 
go Jd gb dh Moboagdo IGgohge, Blogger oEmdomos ~oobmmgdom LoSmogeen 
sbmdom@moal Ammoo, w= M. Bgodmgdo Bqgo@a0Gma Gbho~wo u-bomgob M-bo 
go e-b LoByjamgdom, 93 gooopgomgol gosmgemral aobAmergdolh odebbloobl (70) 
QAmhdom, Gbhro~mom Im(jzAdEra U-HO aodmomgmgdo x @o Rooldgd0 (76)-ob 
dohyxgpbo dbohgdo. oxy Gbhowo of aggdbjdo, somggmo doobeemadobomg3ob 
Bjadeegdo godmgoygbam gedrdejmo 
M er | 
x = tg My i tet S|, (77) 
(3 Gaomgdo (76) -o06 gxodol obagbbob govdmom wo djoh) gyyobol mgom 
gymboo ByoQgmom. dohryggbo dbowrndo od B_dmbgqg0d0 Sahiggmoa doobeemgdo- 


abetsS. tg uae » x-0b domgdye dbaBgbgmmdob 
1—e 2 
haghgodar obg3 dgming dbotnndo ~wo o. F., Lobod of wogdmbgg3o mér0g9 d60%- 


gbgwmdn. 


Lomgob Roglgodm x, = 


§ 18. Qamdomob Iegiohgmdob godaagms 
Gomdowol degdotramdal godmbomgengmoe mdoerageragboe mbes odmob- 
LbOob sp2m@gmob gobamegdo. gl Bgadergdo Iebogb Fobs 30h 02 0990 dmyg0- 


Bogro Fgbom, ob Rggqergomago Foboo. 


Fale TT 3} ‘ 
sdhhrogo Gbmdomo aobemgds y= VY ; an - te 3 oe odob Gqd 


93 aodmomgwmgdo i @o r: 








vo ite u 
ar | aay tg Se 
= “Tbecosv 
i-ma go00agd00 © @o q8~@92, A wo 8: 
Q = vU +- ®; 


e 
tg(A—Q) = tee rae 


2 
tg 3=esin(A — &). 

d~gdomrgmoob _odmagmol (Oo Loghome JQgdQMo~gjoob Bj ~@agbob gofamb 
dejcodoggdo ob mhdo aol greg dgbAgdo (omdomoo ogeymobbdgdo: godmgoog- 
mom fo 7, B, A-b bgdmo dmygobowo g_mbhdmegdamob. gobotragdmgom yrmen- 
cobs) oo Dodmyo~goyjgrgdob Qahdnmpdom: 

r cos Bcosd+-X = pcos l cos /, reos ssinaAt+y}Y = ecoshsin/, 
rsin8+ 7 =o sin ?, 


Looaba3 aobabobmgingos b eo l. 
ob939 godmomgmgdoo gagdgmowgon. 
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| oggohg9d0b Fohdmeggboboogob Bpadegdo go°dmgngo~mon dobdoeno, 

tromd gobobotmghmb odgho jon B_lLGmhpdo | ° . 
ecosc, Y+esinc,X—Z 

#cosc, cos )sin/ + ¢siuc, cos) cos /—sin 5 


vdphrojonma Bb¥mérpdo ajbgd0 Ap, boo lg A = 7.76122. (053099- 
dob dmcpb&o ojbpd0 !! mt Ap a, rami; bg300, godmomgmpdo (jom- 
do~wol Geqdohgmdo. 

oJ Z2CIMGDIME~O Igamoom godmogmogeo modsodoab gobbotmahol tm- 
Bagh dogawom (wo oathgnag § 11-Bo ombodbymo Gbhowob An,-ob g09e- 
Lomgemp mom, godmJagnybgdeymro aJbgd° SonmgA_60b wpbermyl bmdgh Bo. 

09 boBhmdob Lodmemm soqgmh8ndoblob InGgIN@wo bmaaghoe &Hhggobo- 


mgob docogomdob Imgobblinbyd Imbyengob bobgeofogm mbognmbaagaolb 3hm- 
QBpbahb 2d. Bhogmenpgh. 


p= 


odhomn, 1956 §. 


[701696956948 


1. Har dGodQq da, gobqbodmgmgmo obGgahoengd0, 1920, adomobo. 
2.Crpemrpen 9. » Crpamrpen B., Actponomua, 1941, 
3. Cy6 6otTun M. @., Kypc ne6ecnoi mexanuxn, 1. I, 1941. 7 
4. Ay6aro A. J., Onpegeaenne op6ut, 1949. oN 
2. Opaos A. Au Opaos BS. A, Kype reopetuueckoi actponomua, 1940. 
6 Jy6omuu I. H.,, Beeazenne p HeGecHyto Mexannny, 1935, 
7. Myanron @. P., Baenenne p HeGecuylo Mexauuxy, 1935. 
8. Tisserand F., Traité de mécanique céleste, V. T, 1889. 
9 Stumpff K., Astron. Nachr. 273, 105, 1942. 


MHTEFPAJIbI 3A AWM JBYX TEJI B C®EPHYECKHX 
KOOPIMHATAX HW NIPHMEHEHHE Wx aia OIIPEAEJIEHHA 
OPBHT 


M. TI. HMHAJ3E 
(Pestome) 


B pa6oTe PaCCMOTPeHb!I OCHOBHBIe BOMpPOCHI TEOPETHYECKOH aCTPOHOMHH, 
KOTOPbIe€ pellaloTCA HeEKOTOPbIM HOBbIM CHOCO6oM. ABTOp' B CBOHX Hccyle 0- 
BaHHAX MPHMECHACT SJIeMeHTLI DHddepenunatbHoro uv HHTerpaJIbHOrO HCqHC- 
el TIPHYEM, TIaBHEIM OOpa3om, ynorpe61AloTca ccbepuyeckue KOOpAH - 

BI. 
B neppoi rape npHBeweHa HHTerpalWa 3aadH AByX Tel B cpepuye- 


CKHX KOOpauHaTax. JIuddepenuupya szpaxay dopmva 
KOOPIHHAaT PY bl MOPMY.IEI Mpeo6pa3z0Banna 


x=rcosBcosi, y=rcosBsind, y=rsin 8, 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


176 cS es M. Il. Umuagase 








NOJIYYHM BbIPAKeHHA MIA BTOPbIX NpOHSBORHEIX x, y, %- HogcraBiaa sTH 
BbIPaxKeHHA B YPaBHeHHA JIBH2KeHHA, HMEeM: 


Roe nes key k*z 
— =  !) ——, = — —. 
x r3 ? y 3 < r? 
Tlocre ynpomenua nomyyuM caleqyoulve ypaBHenua ABHxKeHHA B CiepHue- 
CKHX KOOPHHaTaXx: 


‘ k? 

r—r7r3®—r cos? Bi? ag (1) 
—2rheos?3+2r8rsin 8 cosB —rAcos?8=O (2) 
—27r8—r8—rsin8cos8 = O. (3) 


Vurerpauua cucrempr (1), (2), (3) pasmaraetca Ha (Be CTYNeHH. 
Cneppa momyyarorcd HHTerpasbl, KOTOpble KpOMe MepeMeHHbIX H MOCTOAHHBIX 
conepxaT B cede mpon3Bogupie. Mp HX Ha3blIBaeM HHTerpawaMH TepBoro 
NopAKa; OHH HMeIOT BHI: 








r* cos? BS A=cy I 
4 2 ste a ce iI 
A ad — 2 
° cos? 6 
2 2 | 
Bie isd Oe ee II 
r? -t- D es == ts 
r~ r 


3 unterpaos mepporo NopayKa nowJlyqawTca HHTerpaJb BTOporo M0- 


panka: 
to B=e sin (A + ¢,) IV 
Ae eee ee V 
1+ e¢ cos(p + ¢s) 
E—esin E=nt-+ cg, VI 


re Hapsly c APyruMH MpHMeHsOTCA CemyoUlMe OOo3sHaeHHA: 


9 


mem —1l1-: ¢" (5) 
ce : 
ee ee —p (6) 
hk? (1 + m) 
tg Ata) leg (2) 


f. 1 


STH HUTerpaJibl BbIBCIeHbI WOCIeCLOBATCIbHbIM aHaIMTAYeECKHM MECTOJOM, 
T. @. 63 IIPHMeHCHHA TeOMeTpHyecKHX TocTpoeHH, a Take 6e3 HC- 
MOJIb3OBaHHA CBOlicTB yxKe HMosyyenubix dopmyl. VI wHTerpad MaeT BO3- 
MOXKHOCTD BbIBECTH 3aBHCHMOCTb MexyYy E wr: 


r.-a(1—ecosk) (.4) 
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eS RES STi taba 








IIccne wuTerpauun BEAcHAeTcA PeOMeTpHYeCcKOe 3HateHHe nocrodHdhx. 
V3 nowyyeHHunlx HHTCrpaJIOB OOKIKHOBeHHYIO opmy uMetr V u VI: Taky1o 
Ke POPMY MMeeT TaKxKe cbopmyata (9) (r27@ — cy), MNPOCKUHA KOTOPOH Ha oc- 
HOBHY!O IIIOCKOCTh mpeactaBaser | HHTerpad. 

B § 6 noka3pipaetca B3auMHag He€3aBHCHMOCTb MOMYYeHHBIX HHTerpasos, 
Tloka3aHo, uTo on cocTaBuAtOT NOHOe pPelleHHe 3aaun Byx Ted. 

B Kone nepsoi raaspr PacCMaTpuBaeTCa ypaBHeHHe ttprxKerngA B reo- 
TeHTPHYCCKHX KOOPAMHAaTaX MH MOmyaaerca (B 3THX KOOPJHHaTax) BbIpaxKe- 
Hue MepBoro H YeTBepTorO HHTerpana, a TaKxe ypaBHeHue Jlarpauxa. 

Bropaa raapa nocsamena pa3pa6oTKe HoBoro Merto‘a OlmpeneleHHa 
OpOuT, MpH 3TOM NpHMeHsioTcA HHTerpasibt H MOpMYyIb, NOyYeHHEIe B nep- 
BOH riaBe. Ormeyeuo, uTo UHCJICEHHBIe MpOv3BOAHHIe reOWeHTPHYeCKHX KO- 


opauHaT b,/ wu gpyrux He ONPEAEAIOTCA HAeKHO; Gosee TOUHO BEIUHC- 
JIHIOTCA YHCJICHHBIe MPOK3BOHbIe PEJMOWCHTPHYeCKHX KOOPAHHAT, KOTOpEI- 
MH MOMKHO NOJb30BaTbCA JIA ONPeleeHHA 21eMeHTOB op6atH. IIpx stom 
PacCTOAHUA 7, 9 AOMKHbI ObITh 3apaHee onpezeteHn. Jia ux onpenene- 
Hua ypaBHenue Jlarpanxka paccmatpuBaerca m0 OTHOILICHHIO K 1%, (OTHO- 
INe€HHe NoWlaneH TpeyrosbHuKOB), JWIH KOTOPOrO MO2KHO NOJYaHTE ocTa- 
TOWHO xXopoulee HCXONHOe 3HaueHne. 

3 H3BECTHOTO BbIPaKeHHA IIA 2, U np NOTYYACTCA 3ABHCHMOCTb Me- 
KAY HHMH | 





No= hn, +m (26) 
rae 
Ty + 2%, Tot 7 dea 
A — Rac ti) Ym oa 1 
Ty + 2ty T, + 2, Oe) 


mpHuem, [~<0. 
B pe3yabrate nogcraroBKy nN. 43 (26) B yparHeHHa aA reoueHTpH- 
YeCKHX PaccTOAHu 


P11 Ay — PAA py ta de = My X — XH Me Xe H Jp. (30) 
nowtyyaerca 


419,-— P+ Q, ny p -— P+ On, (An, m) Pa = Py + Qom,, (42) 
rye ? 


j 


Py = (—X+mX,) a, + (— Y+ mY2)by+(—Z+mZ,)c, 
Os == (AX, + hm X,)a, + (Y, +h Yg) by + (Zp th Ze)ey H dpe 


ao : wey 
a, = m (sin b, cos b sin J, — sin b cos b, sini, ) 
= - (sin b cos by cos], — sin b, cos b cos 1) (35) 


Peas 7 cos bcos b, sin (J, — 7) u ap. 


BpiseqeHbl KOHTPOJIbHEIe (OPMYIEI JIA BeNHUHH Q1y by, ... Pi, Oy... 
HalipHMep: 


(Q,-—P,) cos b, cos 1s —(Q — P) cos bcos! + (QO, — P,) cos b, cos 1, = 
== X, +X +X, (43) 


12, adobe. aAMeg. mdb. doym., Ne 22. 
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O6o3Hayaa 1,—7,°=An, v3 BbIPAKeHHA WIA nN, MOMYIHM: 


n° <9 (t+ 2 Te) 
bay TS (44) 








rie f;~0 B pesysbTaTe MoscTaHoBKH ciogar’.- 9p? + R?+42 Kp’ cosh, fy -9 
9 = P+Qn,, oKoHYaTeIbHO OyeM HMeTb: 


A 
ee eee 49 
An, fi By ; (49) 
rye 
Hen, Grae (47) 
0 
pe. 2am por: - cost Re (48) 
0 


V3 (48) suauo, uro B conepaur An), HO Tak Kak Af, Madlad BelH- 
UMHA, JWIA MepBporo NpHOJMxKeHHA MOMKHO AONYCTHTb An,~ An; xA. Wor- 
crapias 3TO B paBeHcTBo (48), ompezenum B, nocae vero u3 (49) moay4a- 
erca 6o7ee TOUHOCe 3HaveHHe Af; HT. Z. 

3Haa ny=n°+An,, uz (42) ompeqersem fp, o Ge: Hocle wero BbIMH- 
CIseM MOMpaBKy H CHOBa ONpesleaeM My, M1, Py» > Pee 

Jina cnemyoulero npHOMxKeHHA ToL3syemca PopMy.ion Tu66ca 

ti Pai 


Fe 
nN, — at 7 —* 5 No ——— 
aa 7 


1—Br- 


1+ Bire-* 
1B p38 
UnceHHbIe POH3BOAHbIe KaKOH-HHOyb BeHUMHEI U BbIMMCIAIOTCH 
NOcpeAcTBOM lapaOoubl BTOporo NopsAKa 
av tbtte>c4, (51) 





rye 








pea p-, Sorat art gs) 


eto T, UT. 7 


Bropaa mpon3sBoqHan u == 2a, 

a IlepBble MIPOH3BOAHbIe PaBHB!: 
We 2 20 te ye 60s ye 2 Ot ee (57) 

TlocpeacrBoMm reOWeHTpHueCKHX PaCCTOMHHH BbIYHCIAIOTCA — PesIHOWeH- 
TpuyeckHe KOOpAHHaTEIx gcosbcosi—X, }. -pcos bsin/— Y, Z. gsinb—Z; 
moce vero It ompedetenua ¢ H Cy UpHmMensetca IV wuTerpaa B reolleH- 
TPHYECKUX KOOPAHHATAX, KOTOPOMY MOXKHO MpHAaTb BAIL 

2 Sint, V+ © COSC, ys 4: 

IIpuMeHas 3TO paBeHCTBO JIA Tlepporo uM TpeTbero HaOJNOeHHA, MO- 
JIY4HM: 
~ Aa¥s 7 At Cie oie (59) 


: & COS Cy a 


2 sin ¢, , 
ar hs ees Oe XeV, —— V1y2 
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Tlocne sToro MOXxKHO BHIYHCINTD 2, 9 HB: 





he =, tgeo= 2 Ot) te 6 = a ae = 3° 
Onpenenenue mapamerpa es ONpewesleHHIO Co, TAK Kak 
cj = K?(1-++-m)p. 
Tina ompeweneHua C2 MOMKHO BOCHOMb30BaTECA cbopmMy.1o# 
| Pot. (9) 
a TakxKe MepBbIM H BTOPHIM HHTerpaJioM 
c 


r? cos?8B A=, I r* 82 + i 28 = Cf II 





MpH4eM, 3apaHee BbIYMCIAIOTCH COOTBETCTBYIOIHe MpPpOH3BONHEIe. 
Tak Kak Co (WM Pp) MMeeT BaxKHOe 3HayeHHe, *KeMaTeIbHO WIA ero 


OmpeweeHHA HaHTH OovIee TOUHBIN cnoco6. C sto WestbIO KOM6HHHpyem ma- 
paOommyeckoe npHOmKeHHe c dbopMysO# ceKTopHanbHO cKopocra (9). 
Hamuliem ypapHenve mapa6ounl yersepToro nopayKa Jia apryMexta mn- 
POTH 9: 


pa atitoeitePtdrte - (63) 


H dopmyty (9) maa Tpex MOMeHTOoB Ha6ogeHHa. Uckmouaa Koodbdunu- 
eHTH! a, 0, Cc, d, e, TOMYYAM AAA Co cbopmysy 


2 [(¢0 = G1) (2ta + %) t4! + (G2—Go) (2% + 2) 1°] 


] 1 i 70 
ee pas  —— ( 
r at TT | 


ly — 


Tlocae onpeyenenua p, NOCTOAHHEIe € U W oNpegemmoTcA No (bopmyse 
.Ppaavyc-BekTopa, MpHMeHeHHe KOTOPOH JIA DBYX MOMeHTOB Ha6I02eHuA 
haeT eSinw un e cosw. 

IIpH MayibIx SKCIEHTPHCHTeTax ypaBHeHne Kennepa ya06HO BLIpa3HTb 
MOCPEACTBOM <«IICeBO aHOMAJIHH>, T. €. YIJIOM, KOTOpHI O6pasyerca Mpa 
BTOPOM doxkyce. O6o3Hayaa ee yepe3 UH TOJOX%KHB 


ea Vite S=eS 


ypabHeHve Kenepa nowy4HuM B CHeqylollem BHIe: 





7 M ex 


re u~M—syecb npu6amxKeHHe cKOpo ocrHraetca. MoxkHo cocTaBMTs 
Ta6anuy Wia uno M ue. 
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NOTOM BBIUHCIAIOTCA , A. B, MOocHe yero opMy.IbI Mpeo6pa3s0BaHHA Ko- 
OPHHHAaT JaloT reJIMOWeHTPHYecKHe KOOpAHHaTH OV, L. 

BbmMvcweHHe HECKOJbKHX IIpHMepoB Ha OnpeseteHve op6uT, a TakxKe 
cocTaBleHHe TaOJHUbI Win A; Mbl HaMepeHbl BbINOMHUTh B GOA KAaHUIeM 
6yAyllem. 

3a COBeETHI, MPH OKOHYATebHOM O*OpMJeHHH 3TOH paGoTh, BbIpaKalo 
GjlaroqapHoctTh npodeccopy Mockosckoro Yuusepcutera B. M. Lluronesy. 


Asrycr, 1956. 


THE INTEGRALS OF THE PROBLEM OF TWO BODIES 
IN SPHERICAL COORDINATES AND THEIR APPLICATION 
TO ORBIT DETERMINATION 


M. P. IMNADZE 


(Summary) 


The writer examined a classical problem of two bodies from a new 
point of view. Initial integrals are obtained in spherical coordinates. 

It is stated that these integrals are independent and fully determining 
the movement. 

Basing on the obtained integrals, a new method of orbit determina- 
tion is worked out whose development and practical use will in some way 
simplify the solution of the problem under consideration. 

August, 1956. 
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1956 Fook 27 bagddghb bobdmyenrg, doatod ddodg ogo~dymamdol Bqdoq9 
B26 00330 LoJohaggmrmb Lh IgG; boghgdomo ogo~gdeab odobowydbol obAam- 
Bobogyho mdbghzoQmhookb aAAogQobogobo wo goHbygmr03m olAHmbmdoob gob- 
ymRogmgdob aoda9, QRoboyo-JomgdoGosobl IgGgbogdgdoms EmJAmbHo, IhmQgLMhH0 | 
doby0m c@gqboboeagh d5 39004005. 

d. godoyodg ~oodo@es 1909 Famb bag. woe xoboodGo (LoddmM ge@00b Ho0mbo), 
dvy'dob myobdo. 1932 Gael dob woodooghs mbogrobol Labgm~dfogm wmbogghbo- 
49H Qoboyo-domgdoHogol QogvymAgao. 04039 Farrl og0, Hnamhiy cdobowydbob 
bdhagoboyyho mdbahgoAmbool obsohsbAo, goabogbo~o of6o mgbobato~ab 
bobgerdFogm wbogghboagAdo, Lowey 3. oddohQydoobob by mddmgobgurmdom 
gooohrs obdohobayyhobl geqdbo, 1936 Fab 9d. 3g00040dqd ~wov0330 wobghAocj00 
Robo zo-domAdsAojol Ag boghgdame yobwoowodob bodgyboghm bodhobbob dmbo- 
Smggdmmo@ OgIebg: ySQhyQErglol oboe~mo Zoe@by3gmogjo0b L3gJAMob bdo ho 
LAowoo". 

od Cemo@sb wofygdyyer0, 20 Perob dobdogr'tg 3d. goIozodg gfg30 boymaogh 
BQIMJIQw@|d0M ImMg{Pgmdob Homan 3 sobowdbolb obddmaRcbosnho mdbom- 
B2°AMM00b gho-ghoo Godygobo obAd&mbmdo. 

d. godogodol s0h39cm0 Lohombymo bodoxgdo dg(;boghgdodo wogdmb3o od 
wmhmb, Gago woofym odobowdbol oaAhmgobogyqho mdbyhagoQmhoob ImPymdo 
Boo yobmdomby wo dobo omFuntge mobodgmmmg) Agr~mgbyodgdoo. 

od doodgbgemgob bofdgdo 0. godoyadgd gobeoegdgmmo Paemocro Ig0@obo, 
gh 3 ofdhoyhdo, Eombogdgerdo IyDoydo: of godagmmobeoo dobo duybydhoga 
bojo Co wyboto, dolo AgboboGbogo o~MmMm obo~ro oohamgdob omgobgdvdo0 co ~od- 
Sgbom0 Igmme@gdob wobyhagoSo- 

d. godoyodob dgboghymo dq domdobomgob wodoboboomgdgmo oym dhrogogn- 
Obhogmds, godmygbgduyemro (29439%3gd0m0-gJL39 099 bay wo dgomogdob mho-- 
Zoboemmdn, oboero AgijbogmAGrO sd-mZebgd0b dogds. 

¥9 300093 dobo LodgGgboghm deamgofgmdob ommobegm Inhomedo 3. g0do- 
80999 ‘Jgodyy Jogo gRgIAoyho Ignmw@o go6b33cro030 LoghHGomo bod 33h0999%0L 
“BgLGogm@robsmgob. gb Igame@o Lod3momo wo wyQGbhoue CmoAgho@yhode Gbmdomo 
Crmamhy godoyody-mahob Igmmoo. 030 Ihogomabob ofbo godmygbydqemo gohr- 
Lyg3mo3mdmboblo IoosboJdob wo gohby3mo3m (sg9dme—GQ30e 7d0~0 gohby3gcmo- 
g900b) Loghgy~o asbPomgdol BglFogmob dobbydoboogob. 

d. godogodg baemddmgobgmrmdwo odobowdbob: cba hmaRobogyho mdbahg0Am- 
Hoob Mode@jbodg gJb3g@oQoob Abob LéawyEr wodbamr_doos wobos3o0hgqdmo00. 
-odobosb 8. godoyodgd Agobayyero AboL agohagobol godmbboggdob 3Immohroo(30- 
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wero mgobydagdob godmy33emgagdo0. od 329043079 39990, comdergdo3 ImPdmdg6 dou 
bomb wo mbAoGmdob oy cmo gbsgmodgbayyero 5307992-909d0L Fohdegdodo, 
ombobodbogoe cob 4369d0 ymrmbob godmbbo3gdob 3m moo boQGoob bodoblbob Code 
somgoryyenrgeab Jgbobgd godadbbog9d9e~0 s@gomob degdoirymdoby, Aom@mmob 
Logmdgby wo dbob ofQojmoob Qobobs. 

; d. 30do40d90 Lomombty mo V3crogmo Aqo@obo gob y3e@mo3mdmhrobo ‘JIooboJdob 
8200530793900. Ihagoq~o Vook dvydomdob ‘Bg @gR00 dob @Mooammgo dbo'd3by~mm- 
gobo good6yhom0 dobLogme, doaseaggdejero dob doge39 wobyhaogro Ijomeo dol go-~ 
cmyg 69000. 

gb dobowo-—-goerg g0emoJGoguyeo bolemayymars ~wo gddgem3ghomposbo G9%90- 
@gdob ggQMob dohg7bgdq more S2AHoermgagoa—Loguydgmmoce coogcom 9, godozodol do- 
bnamoaoye godeygemggob_,, Loboomob gomodGoyyyo Gooboddob ‘IgLGogem gong" 
goog @ogyymo bobergyemadobs Wo grdgem3ghomeosbo GIBIC@g%0L QB _Hob bLo- 
Jogo dobgrm3om wo Lb30 dgamgdon, gb domdo 8. g0degodga Fomdmowgobs 
mmamdé3 Loomjammon wobyhPocjoo, 90.99 m0(3 007330 1950 Grol doob¥o dob- 
52930b LabgerdFoam mbagghboa9a do. 

wgobobgbgem Peegddo a, godo4004 ob&gbbLoyho dvydomdeoo woo yy byhn coo 
Z9M] gZ0CmoJ Hoguy& boberayy mone 3m momo bojoygro mgobyd9do0b AgbPogemob4. dob 
gsgogoob yodmeAbogralb bol esg¥y mob 3m mohobogoob omdmhgbo QOAMamoQowy= 
(PO (054306993 9d0b Loovyd3gemb9. od omdmhgbod aotrom obAghgbo wo godmb- 
dowjergdo 33m30 bAMmMR0%0Z900 @o 030 Logmyd3m@oe@ wog~m doo ogQmmrory er 
godorggerg 3 gob. 

oboro Jo9ma00m ws dobogob wodoboboomgdg emo Lobom@mobom ‘dqyy@go J. 30+ 
'dojodq odobomdbob LAGAQObOWQ HO MdbLaAA~AgIAMAbOOL oboe 70-Ld  dnbobjy 
Ageghyashg dy VDomdob, doatrod vyemdmdgendo Log3@ogds of woacjomo dob. - 

Ibod3baemmgoboo J. godogodob wodbobyérgdo Jomaggm sbAbmbmdons go@m9- 
dob dodboegdob Lo4dgdo. dogo Foradob gobdogemmdo%do ogo gombyymmdoo oq 4 
G090 — ¥g%  Hdocrobel, Loby em dGoam Qoogqmbo@gAob ob AH&mbmdoob L39(300- 
mmdob La&ye@gbAgdobsog0b, ‘dg d@amd—Jaymoobol Lobg md Poam Sg moamaouyer 
obLAcAyA Io; by erddmgzobg~rma@o obsomsb&gob wo sbommaobhaoo dqQ3bogh duyQu- 
{mo dvy‘domdol odobovydbob cbLAMmmgobo yy mdbaH3{0QmbosVo. 

d. 30doy009 aym bAdmbmdos Loghosdmholbe 493doh0b go bb&s d9(36o9- 
Mydoms ogorgdool LAMmbEmdovy~@o bLod3eb Lbgz0@obb30 Wosmhamdhmogz0 yodobogdob 
¥93°. 

d. 30dogodob MOMMMEO gohwo(330EMqd0 COD Woboyohao9 Lod3Zmome bofoo- 
oggermb obAdmbmdowy mo IgGbog&Hgeobomgob. dobo Igamdmygdabs wo dmPo99~ 
sobomgol dvy~w@od CorQePyorro ogbgdo debgd0m SIPOLO (DO MdhHoE~MmM o~odoobob,. 
bojomoggcrml abGombmdoob dmodogob dobjo~ godojodob bobs. 
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27 HoAOpa 1956 roga, Nocie HENpOAOMKHTeEIbHOH, HO TAKeION Gome3HH 
CKOHUAJICA 3aBenyIOWMh Orzenom acrpodu3vku UW 3Be3HOM acTpoHomun A6a- 
CTYMaHCKOH acTpodusuyeckoh oOceppaTopun AKayemun HayK [Tpy3nucKoli 
CCP, OKTOp (u3HKO-MaTeMaTHYeCKHX Hayk, Mpodeccop Muxaua Awgex- 
caHapoBpuw Bamakug3e. 

M. A, Bataxna3e ponzuaica Bp 1909 romy B cere Anau Jokuxanu 
(Camrpegckuit pation), B ceMbe paGouero. B 1932 rogy of OKOHUM Pu3uKO- 
MaTeMaTHYeCKHH QakybTeT TOnaMccKoro rocyapcTBeHHOrO yHHBepcuTera. 
B 9TOoM Ke rojly B KayecTBe acnupaHta A6acTyMaHcKolt acTpotbu3Hyeckoli 06- 
C€pBaTOpHH OH Obl HalipaBieH B JIeHHHTpaCKHH TOocyapcTBeHHbI yHuBep- 
cuTeT, re nox pykoBogzcTsom B. A. AmOapllyMava Mpoulet Kype acnupan- 
Typpl. B 1936 rony M. A. Batakuy3e 3amuTun quccepTalMio Ha cOMCcKaHHe 
yueHOH CTeMeHH KaHJMAaTa PuH3HKO-MaTeMaTHYeCKHX HayK Ha Temy: «He6y- 
JiapHad cTagua ciextrpa Hosou Tepxyvieca». 

C sToro BpemMeHH, B TeyeHHe 20 eT, M. A. Batakna3e Bev IWIOOTBOPHY!O 
Hay4HylO JeATCJIbHOCTb, KaK OHH H3 BeYINHX acTpoHoMoB AGacTyMaHCKol 
acTpodusnuyeckon o6cepBaTopuu. 

Ilepppie cepbesubie warn M. A. Bamakua3e B HayKe COBMaJIH Cc TeM 
nepHOOM, kKorga Ha rope KanoOuiu Benacb opranu3auua A6acTyMaH- 
CKOH acTpodu3snyeckoh o6cepBaTopun u ee oOoOpyqOBaHHe COBpeMeHHbIMH 
TesleckonamMH. B 3TO BaxkHoe Aesio M. A. Balakuy3e, Kak aKTHBHbIM, HeyTo- 
MHMbIH paOOTHHK, BHe€c HeOMeCHHMbIN BKIaI. 

3lecb MPOABHJIMCb ero MpHpOMHble WapoOBaHHA, ero BbIMaiOMlMeca cmo- 
COOHOCTH K OCBOCHHIO HOBbIX MpHOOpoB H BHEAPeHH!IO HaOsIOLaTeIbHbIX Me- 
TOJLOB. 

Hayunyio paooty M. A. Baulaxua3e xXapakTepH30BaJIq MHOrocTOpoH- 
HOCTb, OPHIHHaJIbHOCTb HCHOIb3YeMbIX HaOJNOaTeIbHO-3KCHCPHMeHT aJIbHbIX 
MeTOJOB, TIOMCKH HOBBIX HayYHbIxX 3aay. 

Ele B paHHHl NepHomq cBoeh HayyHOH jeaTembHoctru M. A, Bamta- 
Kuy3e paspadotal asddekTHBHbI MeTOL WIA H3yYeHHA MpocTpaHcTBeHHo! 
TWIOTHOCTH 3Be32. OTOT MeTOA H3BeCTeH B OTeYeCTBEHHOH UW 3apy6exKHOH su- 
TepaType Kak MeTog Bamakuy3e-Oopta. OH MHOroKpaTHO Obl. HCMO/Ib30BaH 
C Weblo HCCI€OBaHHA MeK3Be3NHOFO MOPIOWeHHA HW MpocTpaHcTBeHHOTO 
pactpeweseHHA 3Be3q (B YaCTHOCTH—IIEpeMeHHBIX 3Be31). 

M. A. Battlakua3e pyKOBOAW HeCKOJIbKHMH 9KCHeqMunaMH A6éa- 
CTYMAHCKOH acTpo@u3nyeckoH OGcepBaTOpHH MO HaOMIOZeCHHIO MOJHEIX couI- 
HeYHbIX 3aTMeHHH. JTIpH stom M. A. Battakug3e BbInOHH UCCTe.OBa- 
HHA MOJAPH3aHOHHbIX CBOHCTB H3JIYYCHHA COIHeYHOH KOpOHbI. B aTux uc- 
CJIEMOBaHHAX, CBHJeTeIbCTBOBaBIUHX O ero CMOCOGHOCTAX H MacTepcTBe B 
BbINIOJIHCHHH ~CJIOMKHBIX SKCHEPHMECHTAJIbHbIX 3aay, HeEOOXOZMMO OTMeTHTD 
pe3yJIbTaTbI TIO H3YYeHHIO 3aBHCHMOCTH CTeNeHH MOAPH3AWNH H3.TVuCHITS 
KOPOHbI OT PacnoJIOKeHHA TOUKH H3VYUCHHA, JJIMHbI BOJIHDI H Wasp co tes- 
HOH AKTHBHOCTH. a 
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Cepbe3nblli BK1a BHec M. A. Bamraxnga3e B MCC1eqOBaHHe MeEAK3Be3LHOrO 
HormomenuA. B pesybTate MHoroseTHeH paGoTHI OH coOpan OGWIMpHBIi Ha- 
GOMOLATebHbIA MaTepHad, MNOTYYeHHbI NpHMeHeHHeM BHEAPeHHbIX HM 2Ke- 
METOJLOB. 

OTOT MaTepHa.l—kKaTatOrH MoKa3aTemeli UBeTa BHeramaKTH4eCKHX Ty- 
MAHHOCTeH H MOroMepHoOAHYecKHX LedevA——Obll MoO7KeH B OCHOBY MOHO- 
rpapuyeckoro ucceqoBaHHa—«M3yyenve ramakTHYecKOrO MOPOWeHUA cBe- 
TA NO H36bITKAM 1lBeTa BHeradaKTHYeCKHX TYMaHHoctTeilt AO. TronepHoaHye- 
CKHN He@en H APyrHMH MeTogaMu». Tpya stor M. A. Bamaxuz3e mpey- 
CTaBH.I Kak jJIOKTOPCKYIO AHCCepTallHio, KOTOpylo 3almHTHI B MocKkoscKow 
rOCcyapCTBeEHHOM yHuBepcntTete, B Mae 1950 rona. 

B nocreqHwe romp M. A. Baurakua3e “HTeHCHBHO pa6otanl Haz 
H3Y4CHHEM MOJIAPH3allHOHHbIX CBOHCTB ANby3HsIX H  BHerasakTHyecKuX 
TyMaHHoctTew, Emy npuHasiexKUT OTKpPbITHe Ha OCHOBe dotrorpaduyeckux 
HaGMOeHHH NOApH3aunH Kpa6ospuaAnoi tTyMaHHocTu, Ito OTKPbITHe BbI3Ba- 
10 6ObINOH HHTepec H OTKIHKH WH Jerqo B OCHOBY MHOrHx TeOpeTHYeCKHX 
HCCelOBaHHH, 

C HOBOH 9HeprHvelt H C XapaKTepHbIM JIA Hero yBseyenvem M. A. Ba- 
MakH/A3e Haya pa6oty Ha 70-cm MeHHCKOBOM TeslecKone A6acTyMaH- 
CKOH acTpou3nyeckol o6cepBatopuu, Ho HeyMOJIMMas CMepTD MpepBata ero 
padory. 

SHauHTebHad 3acrtyra mpunanaexnt M. A. Bamaxua3e pB sete 
NOAFOTOBKM KaJIPOB TPpY3HHCKHX aCTpOHoMoB. B TeyeHHe pana weT OH YATAT 
JICKIMH CHePBa CTYNCHTaM aACTPOHOMHYeCKOH cneyHarbHoctu T6usauccKoro 
i UCY-LaPCTBeEHHOrO YHHBepcHTeta, 3aTeM B KyTaHcckom rocyfapcTBeHHOM me- 
‘LAPOrHYeCKOM HHCTHTYTe; PYKOBOAM.T aCMHpaHTaMH WH paboToH MOMOAbIX Ha- 
YUHBIX COTpyAHHKOB AOacTyMaHcKoh acrpodu3nyeckoli oOcepBaToOpHn. 

M. A. Bamiakujse 6bil UIeHOM pa3.IHUHBIX oTpac.IeBBIX KOMUCCcHit 
MexiyHapo,noro acTpoHomHyeckoro colo3a vu AcTpoHomuyecKoro§ coBera 
AKaJicMHH HayK CCCP. 

Beappemeniaa KonyHHa M. A. Bamakw3e aBaeTcA OoAbUIOH moTepelt 
SUIT ACTPOUCMHNCCKON WaykKH Ppy3un. Hapcerga coxpaHutca B MaMaTu gpy- 
3eh Ul yueHikoB GOpa3s Muxawaa Aaexcanaposaya Bautakuase—no npupoje 
AoOpcro H Upocroro YedoBeka, CleaBlero TaK MHOFO JIA Pa3BHTHA acTpo 
HOMHH B Tpy3un. 
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XPOHHKA 


a 


* C cepeannm 1956 r. wa 70-cm MeHHCKOBOM TeA€CKOre, B NPHMAaPHOM (PoKyce, Haia~ 
Thl CHCTeMaTHUecKHe HaGAlOZeHHA. 

* Ha 40-cm pepaxtope ycTaHopaAeH mu BBeAeH B paboTy HOBbIH HAaHeTHbIN perHucTpHe 
pyromuii aaxexTponoaspumetp cucremp: B. H. Mioxxwpas. | 

* B 1956 r. 5 oGcepparopHn cosqaHa pagMoacTpOHOMHuecKad AaGoOpaTOPUA, MO3BOAHB~ 
alan coGpaTb MH BBECTH B paboTy ycTaHOBKy AAA HaGAlOAcHHA PaAMOHBAYUCHHA Coanya no- 
nporpamme MIT. 

* CnexrporeaHockon nepeaeaaH B CileKTporeavorpap HW HadaTEl dororpaduyeckue Ha- 
Garogenun CoaHila B® M3AYYCHHH KaAbilHA. 

* B reyenne 1957 roga Oplaw ycTaHOBACHb! 4 BBEACHHE B IAaHOBY10 pa6oTy: xpoMo- 
chepHo-PoTOCtepHBIH TeACCKON, KOMMACKT CBCTOCHADHBIX cnexrporpaoB gaa HaGalozeHHs: 
CBeYeHHA HOYHOTO Heba, BACKTPOCPOTOMETPHE AAA HSMePEHHA CBeTa CyMepedHOrO = H HOMHOTO™ 
HeGa, POTOSACKTPHYECKHH O3OHOMETP. 

* Tlocrpoena 6ammHaA AA xpOMOcepHo-orochepHoro TeACCKOMA. [Iarumetposnlit Kynoa, 
Aaa Gawynn coopyxen Bp oOcepBaTOpHH. 

* TlocrpoeHa cneyHaabHaa BbIIIKAa C OTKATHOH KpbilleH, Mo, KOTOpPOH, Ha ABeHagAWatTH-. 
MeTp6SOH BbIcoTe, PpasMeleHbI NpHOopyl AAA HaGAIOZeHHA cyMepeyHoro HM HOYHOFO HeGa. 

* Oprannzopana cTaHyMa onTuueckHx HaGAlOgeHHH MCKYCCTBeHHDIX CIyYTHHKOB Seman. 

* B 1957 pr. xananaatcxylo aucceprayuio aaguTHa H. A. Pasmagse Ha Temy: SaexTpo- 
@oToMeTpun ApKuxX MAaHeTapHbIx nu AK*Py3Hbix ra3zoBbix TyMaHHOcTeH. 

* B centaGpe-oxtabpe 1956 r. Komuccua mo uccaeqopaHHio Coanua AH CCCP, 
pH yuacTHH A6actyMaHckoi o6cepBpaTOpHH, TpoBeAa B Téuaucu ITlaenym, nocsameHubli 
ponipocam u3ayyenwa Coanua B CBA3H C nporpammoi MIT. Yuacrauxu Ilaenyma 8 MOAHOM. 
coctaBe Bbiexaan B AGacTyMaHH, OCMOTPeAH H O3HAKOMHAHCb C o6cepBaTopHen H MpoBeaH 
vam 3akalounTeabHoe 3aceganue I Ixenyma. 

* Acnupante: P WH. Kuaaase, H. A. Pasmaase x» A. T. Jxanapnase mpHHaAAM yua- 
ctve goxaaaamw B VII u VIII pecny6ankanckux_Hay4HpIx KOH(epeHYHAX aCTMpaHTOB H MO- 
AOAbIX HayyHbIx paGotHuxos AH Ipysuxnckon CCP. 

* B oxta6pe 1956 r. saneayiounit Orgeaom ®usnkn 38e34 BropakalHckolt acTpo@usue. 
ueckoii o6ceppatopun AH Apmancxoi CCP aoxtop opu3.-mMaT. HayK T. A. Typsaqgan mpo- 
uTaA B OGCepBaTOPHH HHKA AeKIMH No H36PaHHbIM BOMPOCaM AaCTPOMH3HKH. 

* B centa6pe 1957 r. o6ceppaTopuio moceTHA ANpeKTOP TamkeHtcKow aCTPOHOMHUe-. 
cKoii oGcepBaTopuu uAeH-KoppecnonazeHt AH Ya6exckoit CCP npomeccop B. IT. Weraos. 

* B 1956-1957 rr. B oGcepBaTopHn no6pipaAw 3 KOMaHAHPOBKe COTPYAHMKH HW ac- 
nupanter Ilyaxoscxoi o6cepparopun, TocygapcrsenHoro acTpOHOMHMecKkoro MHCTHTyTAa HMeHH. 
Il. K. Lrepu6epra, Bropaxancxoh acrTpotpu3uuecko o6cepBaTopHH, Kppimckon acTpopxsn- 
yeckoi o6cepBaTopuH, TaasHow reo@usnyeckok o6cepBaTOpHH HMeHH A. WH. Boeiixona, Topp- 
KOBCKOTO padvO*usH¥ecKOrO Hay4HO-MccAegoBaTeAbcKoro wBHCTHTyTa, TapTyckoH acTpOHoOMH- 
ueckoi oGcepsaTopun, T6uancckoro rocydapcTsenHoro yHusepcuteta, Kyranccxoro, Batym- 
ckoro H TeaapcKoro rocydapcTBeHHbIx MeAarormuecKux HHCTHTYTOB. 

* OGceppaTopHio MoceTHAH B pa3sHoe BHeMA TIPO. T. Bprox « a-p M. Box (O6ce>- 
patopun ZjyHCHHK B Hpaanaun), 4-9 Tyx-Lily-my u UWlexp-Asn-axao (Hauxuncxan o6cep- 
natopua), a-p M. Konenxnit (o6cepparopuan Onapmeiios » Uexocaosaxun), a-p Uaaa (Bex- 
rpua), a-p Jimypkosuy u a-p Ockanan (Orocaasua), a-p H. Jjunyaecxy (Pympinna),. 
npod. I'puncteiin (o6cepparopunm Ha rope Buancon u rope Maaomap), a-p H. Poman (Mopcxaa 
Hay4HO-HcCAeAoBaTeAbCKad AabOPaTOPHA B Bawunrrone), a-o TF. Xep6ur (Anxcxan o6cep- 
paropua), npod. 9. Wauman (HMucruryr actpopusucu Tlapuxe), aupexrop o6ceppaTopult 
Taxy6an u Tonantyuutaa 8 Mexcuxe a-p Apo. 

* B 19561957 rr. Hayunble coTpyaHuKn oGcepBaTopHH MpouvTaaH 144 wayuHo-no- 
NYAAPHDIX ACKILHH. 

* Tlponspoactsenny1o MpakTHky B OOcepBaTOPHH B 1956-1957 rr npoman 38 cry- 
zentos T6nanccxoro, Mocxoscxoro, Aenunrpaackoro 4 Kuescxoro rocyAapcTBeHHbix yHHBepcH- 


* B 1956 u 1957 rogax Ha rope Kano6uan umeaocn cootsetctsenHo: 304 u 287 qnen 
na6arogennit Coanua » 134 un 100 noueit ape3qupix HabxroqeHuH. 
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Ticcuie HHTerpallHH BBIACHAeTCH reoMeTpHyecKoe 3HayeHHe nocToRHALx. 
H3 nowy4eHHEIX HHTerpasioB OOHIKHOBeHHYy!O opmy uMetor V u VI: TaKy10 
#Ke POpMy HMeeT Takxe opmy.ta (9) (7? — cs), MpoeKuUA KOTOPOM Ha oc- 
HOBHY!O MVIOCKOCTh npeactaBaaeT I mHTerpaut. 

B § 6 2oka3blpaeTca B3aMMHaA H€3aBHCHMOCTb MOMYYeHHEIX HHTerpados. 
Tloka3aHo, 4YTO OHH COCTaB/IAIOT MOMHOe pellieHHe 3afayM AByX Tel. 

B KoHue Meppo riaBbl paccMaTpHBaeTca YpaBHeHHe JBHKeHHA B reo- 
IECHTPHYeCKHX KOOPAHHATAaX MW MONyuaeTcA (B 9THX KOOPAMHaTaXx) BbIpaxKe- 
HHe NepBoro H YeTBepTOrO MHTerpasa, a TakxKe ypaBHeHHve Jlarpanxa. 

Bropax rlaBa MocBsallleHa paspa6oTKe HOBOrO MeToga onpeneleHua 
OpOuT, pH 9TOM NPHMeHAIOTCA HHTerpabl H POPMYIb, NOyYeHHHe B Mep- 
BOH rape. OTMeyeHO, YTO YHCeHHEIe MpOH3SBOAHHe reOweHTpHYeCKHX KO- 


opauHat b,/ w ~pyrux He onpemenAioTcA HaneKHO; 6omee TOUHO BHIUHC- 
JIAIOTCH YACACHHbIe MPOM3BOUHbIe FeIHOWeHTPHYeCKHX KOOPAHHAT, KOTOPHI- 
MH MOXHO MOJIb30BaTbCA AVIA ONpedeseHHA 3IeMeHTOB OpO6uTH. IIpu 3Tom 
paccTOAHHA 7, p AOJIKHbI ObITb 3apaHee onpeneneHH. Jina ux onpenese- 
HHA ypaBHeHue JlarpaHxKa paccMaTPUMBaeTCA MO OTHOIICHHIO K 4, (OTHO- 
WeHHe MOWaneH TpeyrOJIbHHKOB), JJId KOTOPOrO MOXKHO NOMYIATh WocTa- 

TOWNO xOpolee HCXONHOe 3HaAYeHHe. 
H3 w3BecTHOrO BbIPaKeHHA AIA #, Hm, NOMyYAeTCH 3aBHCHMOCTb Me- 

KRY HHMH | 
Ng=hn;+m (26) 

rye 
_ ty + 2, aie Tt 7 


—_—— re oo ——_ 


ta+2e, 89 ty +22, 





ey (, r, 1) 
mpuyem, {~<0. 

B pe3yabTaTe MOACTaHOBKH Mo H3 (26) B ypabHeHHA WIA reoleHTpA- 
YeCKHX PaccTOAHHH | 


0111 Ay — PAA By Mtg Ag = 4X — XH Me Xe H ip. (30) 
nojmyyaerca 


fy 0, — Py + Qa my, 9 = P+ Ong, (hn, m) pa = Py-+ Qom, (42) 
rye a 


Pi, (-X+mX2)a,+(~-Y+mY2)b,+(—2Z+mZ,)¢, 
QO, = (X, + 2m X,)a, + (%, +A Y2)b, + (2, +4 22) c, 1 ape 


saree ; fect 
i x (sin 5, cos 6 sin /, — sin b cos 5, sini, ) 
= = (sin b cos b, cos/, — sin b, cos cos /) (35) 


= - cos bcosb,sin(d,— 1) u ap. 


BpiBeQeHbl KOHTPOJIbHbIe C(OPMYJIbI JWIt BeJIHYWH ay, 0,,... Pr, Qyrese 
HalpHMep: : 


(O,--P,) cos b, cos 1, —(Q — P) cos bcos! + (Q, — P,) cos b, cos /, = 
a, Cee a (43) 


12, odobm. obAMng. mdb. doym., Ne 22. 
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OdosHayaa ,—1n,°= An, 43 BbIPaKeHHA A ny TonyUHM: 
| 7 . 
My Fy (ty + 2 Ty) 
Any: ee a+ fis (44) 
r 


rye fi~O B pesybTaTe MoxctanoBKH cioga r?.- p* + R?--2 Re? cos, fy: -0, 
pe — P+ Qn, okoHuaTetbHO 6yeM UMeTH: 





a. 
"(Tp By re 
rye 
My Ty (T. + 274) 
pea se 
— QAn,(290-+-2Reoshd+ OAn 
, Be meee cas Q An, (48) 


M3 (48) suguo, uto B conepxut An, Ho Tax Kak An, Manag BenH- 
4HHa, WIA NepBoro MpHOMxKeHHA MOXKHO AonycruTh An, ~An?xA, Tlon- 
CTaBJIAA 3TO B paBeHcTBO (48), onpegenum B, nocate uero uz (49) nomyua- 
eTca Oomee TOUHOe 3Ha¥eHHe An, HT. OZ. 

=: 9) 

SHat my=n,°+An, u3 (42) onpenertsem 61, @ fe: MWocle vero BbIUH- 
CHHEM MOMpaBKy WM CHOBa OMpeweIMeM 14°, M1, 91, f, Po. 

Alia cilemyroulero npH6IMxKeHuA NOb3yemca mopmysioh TH66ca 

eee i, ae 


oes 


1—Br-3 ° 3g Le Bee 


OvcIeHHbIe ~=MpOH3BOXHble KaKOH-HHOYAb BeMUMHEI UW BbIYMCAAIOTCA 
TOCpeACTBOM Mapa6oIbl BToporo mMopsazKa 











av tbe tes:u, (SL) 
rae 
pee Tt + (tty—~ 4) 1 ea Cal Sar ar CE 


Bropaa npoussoyHaa i = 2a, 
a MepBbie MPOH3BOUHbIe paBHbl: 


Mgr CAA Oy Ue De Me (57) 
IlocpezcrBom reoweHTpHyecKuX paccTOMHHit BBIVHCAAIOTCA resHouen- 
TpHveckve KOOpAHHaTHx gcoshcosl—X, Y -pcosdbsinI—Y, Z gsinb—Z; 
Mocde yero WIA ONPeAesieHHA ¢ H Cy WpHMensetca IV uurerpat B reoren- 
TPHYECKHX KOOPAHHATAX, KOTOPOMY MOXKHO UpHyaTb BH: 
esine,N-+-ecosc,y ~ X. 


IIpuMeHas STO paBeHCTBO MIA TepsBoro wu TpeTbero HaGwloseHua, m0- 


JYUHM: 
Pane Aa. V2 AtKe2 : 
esl) cy * ce Renee € COSC, «- SL etnies 5) (99) 
HQ Ng oo XN Xa, — X12 
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| Page ve 
é [aeT OTHOWeHHKEe — = + 
fq 


Tlocne sTOrO MOXKHO BHYHCHHTh 2, yp H B: 


tgA = ae tz 9 mes tg(A-+ ¢,), tg B= aoe 
* os x® 
OnpezetenHe MapaMeTpa paBHOCHJIbHO ompeyeneHHio Co, Tak KaK 
;= K? (1+ m)p. | 
Tina ompemeneHua C2 MOXKHO BOCTONb30BaTECA OpMy.Oi 
a recy (9) 
a TakxKe NepBbIM H BTOPHIM HHTerpasioM 
2 


r? cos? B A= I ri B2 4. =d i 
1 cos’ 8 





MpHueM, 3apaHee BHIYHCAIOTCAH COOTBETCTBYIOWIHe MPOH3BOHbIe. 
Tak Kak Co (Mu p) wMeeT BaxKHOe 3HayeHHe, %KemMaTembHO WIA ero 


onpeyeeHHA HalTH Oovlee TOUHHIM cnoco6. C sToH WetbiO KOMOHHMpyem 1a- 
paOoulmyeckoe mpHOnmKeHHe c opMyJoH ceKTOpHaJbHoH ckopocru (9). 
Hanuliem ypaBHeHve napaOonbl 4yerBepToro NopaaKa JIA apryMeHTa UIn- 
POTHI 9: 


p= att + bt? + ct? -++ dete (63) 


RH @opmyy (9) 1a Tpex MOMeHTOB HaOsangzeHua. Mckaioyaa Kxosddbunu- 
eHTbI a, 5, c, d, e, HOYIMM AIA Co copmyay 


2 |{ (Go — 91) (2tg + 7) 4° + (P2—Go) (27, + Te) T4°| 
2 ae Ps +58] a 
r T 


1 2 
Tlocne onpezenenua p, MocTOAHHble e H W OMpesemaiorca m0 opmyvie 
,pamuyc-BekTopa, MpHMeHeHHe KOTOpOH VIA ABYX MOMeHTOB HaGul0eHHA 
faeT eSinw u e cose. 
IIpw Masblx SKCIeHTpHCHTeTax ypaBHeHve Kenaepa ynO6HO BHpa3HTb 
NOCpeXCTBOM <IICeBAO AaHOMAJIHH>, T. e. YIIOM, KOTOpbIH OOpasyeTca MmpHA 
BTOPpOM doxyce. O6o3Hayan ee Yepe3 UH NOJIOKUB 


r= V 


ypaBrHeHHe Kenaepa nowyuHM B CJleqyIOllemM BHJe: 





ite, ¥ E 
ers 7 tg 5? 


_ M ex 
sak) Cea "= 


re u~M—syecb mpH6iMxKeHHe cKOpo ocTuraerca. MoxKHO COCTaBETs 
Ta6unuy Qa u no M ue. 
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Ilocae onpefeeHua u onpeyemsiotca vu ur 


lee 


1— ¢ 


ae eet 
1t+-ecosuv 





Uv u ay Gee ee 
> = tg 3” yo 
NOTOM BBIYHCIAIOTCH gy, A, B, Mocite vero dopmy.thi MpeoOpa30BaHHA KO- 
OPpMHHaT MaloT resMOWeHTpPHYyeCcKHe KOOpAUHaTH O, /. 

BaraucieHve HeCKObKHX MpHMepoB Ha onpenesteHue OpOHT, a TakxKe 
cOcTaBleHHe TaOMHUbI WIn A, Mbl HaMepeHbI BbINOAHUTD B 6ulAKallteM 
Oy Ayliem. 7 

3a COBeTHI, IPH OKOHYATebHOM O*OpMJIeHHH 3TOL pa6oThl, BbIpaxKato 
OarogapHocTb npodeccopy MockoscKoro Yuusepcutera B. M. U[uromesy. 


Aprycr, 1956. 


THE INTEGRALS OF THE PROBLEM OF TWO BODIES 
IN SPHERICAL COORDINATES AND THEIR APPLICATION 
TO ORBIT DETERMINATION 


M. P. IMNADZE 


(Summary) 


The writer examined a classical problem of two bodies from a new 
point of view. Initial integrals are obtained in spherical coordinates. 

It is stated that these integrals are independent and fully determining 
the movement. 

Basing on the obtained integrals, a new method of orbit determina- 
tion is worked out whose development and practical use will in some way 
simplify the solution of the problem under consideration. 

August, 1956. 
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UCCJIEHMOBAHHE H3BHPATEJIDBHOrTO NOFIOMJEHHA CBETA B 
PAJIAKTHKE MO LUBETOBBIM HM3BbITKAM 
KOPOTKOIMEPHOJMYECKHX LIE®EV 


H. ®. AAAHHHA 


Taasa 1 


KPATKHH OB3OP TIPOBAEMbI TAAAKTHYECKOrO MNOFAOLUEHHA CBETA 
H MNOCTAHOBKA, 3AJ AUN 


§ 1. BBeneHue. Mccaenopanne Kkocmuyeckoro NOTAOULeHHA CBeTa B 
PaakTHKe ABJIAeTCA OJHOH H3 BarKHeHWHX 3a470a4¥ COBPeMeHHOH 3Be3 HOH 
ACTPOHOMHH H acTpOu3HKH. 

MPopMupoBaHHe, H3yYeHHe HW pa3BHTHe aHHOH mpobsembEl HMeer JWIN- 
TeJIbHY!IO HCTOPHIO, OHAaKO, TloceqHHe ABa JIeCATHWIeTHA MpHHecIn elf oco- 
OeHHO WIHpOKOe WH MHOPrOCTOpOHHee pa3BHTHe. ITO pa3sBUTHe OTMeYeHO, B 4Ya- 
CTHOCTH, BKJIaOM COBETCKHX ACTPOHOMOB, CbIrpaBIUHX BbILaWULYWCH POlb 
CBOHMH HCCJIeOBAHKAMH IPHHUAMHaIbHOrO xapakrTepa. 

B HallleM BCTYNHTeIbHOM OO630pe MbI OCTAHOBHMCA Ha HeKOTOPBIX oOc- 
HOBHBIX MOME€HTaX MOPMHpOBaHHA MpOOeMbl MH OKHHeM B3PIAZOM paooTbl 
NO H3YYeHHIO MOMMIOUWeHHA CBeTA, BbIMOJHeHHbIe 3a WOCIewqHHe TOAbI. 3necb 
YMeCTHO BCHOMHHTb, YTO BeCbMa NOJHbIH O630p paboT B AaHHOH oGvracTH, 
OXBaTDIBAIOULMH HccemoBaHHA FO 1950 roma, BKAIOYUHTeJIbHO, aH B MOHO- 
rpadjuu E. K. Xapanse [I]. 

§ 2. OTKPBITHE MEK3BE3NHOTO TOrTAOMeHHA cBeTA. 
B 1847 r. B. 4. Crpyse B TyakoscKoli acrponomnyeckolt oOcepBaTopuu, RB 
CBOHX 3HAMeCHHTHIX «<ITIONaX 3Be32HOU ACTPONOMHH» BMepBble yKa3a. Ha o6- 
HapyaAecHHe WM NoriouwenwA cBeta B TagakTuke. CpaBHuBad 4HCIa 3Be3/1, 
MONYYACMbIe H3 3Be3MHbIX MOJLCUeTOB, C TEOPeETHYeCKH OMKUTACMbIMH, OH Ha- 
ued, UTO NCPBble BOBPAaCTAaIOT MeJWICHHee, YEM 3TO AOJKHO ObITh IPH MOAHO! 
NPOspadqHOCcTH Me@x*K3Be3\HOrO MpocTpanctsa. Tloryuaemple oTKONeHUA Crpy- 
Be TIPHANCaA spPekTy oc1aOAenHA cBeTa 3Be3, B TamakTuKe H MPHHAA JIA 
KOIPPHIUHeNTa NOTIOULCHHA 3HAYeHHe, KOTOPOe MO NOpAKy BCINGHHEI Corvtia- 


cyeTca C COBPEMCHIbBIMH ONpeleteHHAMH (OKOJIOO"S Ha Kc). 


B wauade XX croserua pycckuli acrponom T. A. Tuxos orkpbhi cyttecr- 
BOBalIHe B Halen PanakTuke H3O0NpaTe AbHOrO OcNabelHA CBeTA, TIPH- 
MECHHE JUIS| STOPO HOBBIH CHOCOO—MeTO CBETO*PUAbTPOB, LO HacToAulero Bpe- 
MCHH YCICHTHO HCNOJIb3yeCMbIH B NONOOHbIX HAH pyrux ucctesopannax. B 
cyutroctH TI. A. Taxop snepsnre ccbopMy.1MpoBasl 3aKOH Me2K3Be3,1HOTO HOK- 
Ppachenisa cpeta. On nucat B 1910 rony: «B KkocmuyecKoM MpocTpancTBe cy~ 
WecTBycT PaciblWledHe CBeTa MebYaAHINHMU YaCTHUAMH, YBeIHYHBaIOUleccsn 
C YMelHbIUCHHeM JWIKHbI BOJIbI> ({2], crp. 105). 








* Cratba sipeacranaser coOo% OcHOBy Kan WAATCKO Auccepranun aBTOpa. 
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6. A. Bopounos-Bebamunos onyOaHKoBat B 1929 r. KaTamor HHTer 
PaIbIbIX POTOrPAPHYECKHN 3BC3AHLIX BCNUHH UaPpOBbIX SBE3JLHbIX CKOTIC- 
nuit {3]. OGpaGarprBad Aalible chocro KaTatera, OW NpPHWel K BbIBOAYy © 
HATHUHH MCA3BC3AHOrO MoriomeHHa ceeta B Pasaxrake [4]. 

Torom no3ke TpemMmiep act yORIUTeIbHOe /LOKA3ATEIbCTBO CYILCCTBO- 
BAHHA Nortoulenusa epera B TadakTHKe Ha OCcHOBe aHa.1H3a JlaNHbIX O pac- 
COMIMIBIX. 3BC3HbIX cKONaCcHAAX [5], OH Kracch@HILEpORa.t BCe H3BeCTIIBIC P 
TO BPCMS OFKPHITHIC CKOMVICHHS, PABZTeIHB HX a YeTHIPC PPYNNbE B 3aBH- 
CHMOCTH OT CTCHEHH KOMNCHUTpPaHuH 3B03/L. M3Mepib BEAMBIC yrIOBble /lMa- 
Metppl d@ H UpuMernes POTOMeTpPHYCCKHE paccromMInaA 7, OU MepeBet HX B 
sumedtipre sunaMetppr D) Ecciit npHibith THuCHible JHAMeCTpbE B CPCJICM OFM: 
HaKOBBIMEL JL aHHOrFO THA CKOMIeHHT, UTO {LOBOTbIIO XOPOIIO MOJTBCp 2k - 
aeres! HAO HOCINIIMM, TO OFM HO JIOSMKHDE MOKA8bIBATH pocTa c PaccToR- 
uvem r. Ho Tpsmmicp odvapyakKHA, YTO YeM GoDIIe 7, TEM GoTbITe MoO.Tyda - 
emoe D. Ouespuilo, YO TOTbKO HCKaKCHIbIC MOPollenHemM MoTromerpnye- 
CKHO paccToaluiss MOLI MprrectH x Takomy pesyaptaty. TIpuiamas morno- 
HLCHHe CROTA UPOMOPUHOUa TLHLIM PaACCTOAHHIO, OH Mae, YTO PoOcT cpes- 
HX BeaTHI D ¢ paccTosHwem f lipekpauiiaeTesd MDH AOMVILEHAH TOP TOMmle- 
nia ¢ Kou ouitnentom a. O67 Pa Kne., ITO anayeHHe KOIPPIILMCHTa O6- 
nero cbotorpaduyeckoro MOPTOWeHHA AO.1roe BPeMs HMe.JO XOALCHHE Kak 
OOLLCTIN TY LATOR. 

§ 3. MeTonbn uecarAeLOBaHHaA NOrTAOMLCHH 4A, IYocre 
IATHPOBAMNLIX pasor cvIecTROBAaHHe Mortonlenad cBcta B PadaKTHKe MouTy- 
qo BecoOmlee mpusdanne, Bansinem morionielts weKakaerca AeHCTBH- 
TCALUA KAPTHIA pacnpenetenid snes ta wede, OcqaGsts Chet ev AHLAX 
34 HEM 3RC3/l, a TaKIKe H3SMCISTST PACHPCCACUHE DICPPHH BOHX CHCKTPaX, 
MO*K3BC3 HOC BCHLeCTBO H3MCIIAeT BAHMbIt GOteck HW oReT 3Be3.1, Tlooromy 6 
HOPBAHE UCPHO MOC OTKPDITHSE MORWSRCSOTO TOPMLOMLCHHSL Cpasy BOSHHK.Td 
BAKICHINAA UpOGseMa vucTa MOMAOIeHHA CBeTa BO BCEN TOX 3amayax, MPH 
PCINCHHH KOTOPHIX TIPHMCHATHCh 3Re3 UIC BOTIUHITDE LTH POTOMeTPHUCCKHC 
PACCTOANIA WH UBeTA 22037. CACAORATCIDHO, MOABILTHCD HW CMOCOOb WIA OLLeH- 
KH NOMIOMLCHHST. Kpome «oOnrmnbix» 38637. TORBEDMIHCD HCC TC TOBAHHIO JIPV- 
rie OObeKTHE Halel [adaktTuky, a TakekKe HW BUeradtaKTHyeckKhe TYMANMOcTH. 

THepeuncim OCHOBHBIC MeTOBT, KOTODHe HaHnOo.7ee FACTO TIPUMCHSTIHCh 
HW MPHMCIAIOTCH B UACTOMHECe BPeMSA TPH HCC.TICHOBAUMAX  TOPTOMLCHHAA 
CBeTAa. 

1. Croco6 cKomtenui. Kak oTMeyamocbh Bbc. MIph NOMOULH 98rore 
cnoco6a Tpommiep jal VOCRUTCADHOe JOKA3ATCIbCTBO HaTH4Ha TOrMToule- 
ina cpeta B Pasaktuke. /laa Kosduiwenta o6Uero NOIOWlCuHA OH MOWYy- 
yn giauenne O".67 ta Kc. Mockxopexue actponomprt TT. 1. Tapenaro, B. B. 
Kyxapkuu wu H. ®. Oops [6] o6napyxKuan, B PesyDTaTe NMepecMOTpa OCHOB- 
HbIX 3BE3/LHO-CTATHCTHYCCKHX JLAHNbIX O WAPOBbIX CKOMICHHUAX, YETKYIO 3a- 
BHCHMOCTh M@ KAY H30bITKAMH HBCTA CKOMIeCHHH WH HX JIMNe@HHbIMH JIMaMeT- 
paMu. DTO fla.1O ABTOPAM OCHOBAHHE NOCTABHTS MOJL COMHCHHC MAPAaBH.TbHOCTh 
SUadeHHa TpIMILIepoBa Kospdbuunenta. MH velicrsutenpio, K. A. Bapxatosa 
[7] ycranoBiH.ta ananorwyunoe saBenne WM WIA paccesHHbx cKomenHh. M3-3a 


HevueTa ITOFO ABJICHHA TPIMMAEPOBCKOe 3HayeHHe KOIPMUMACHTA OKa3zaJIOCb 
3 AHH OKCIHBIM., 


2. Mogcuetpr 3ne34. OToT Metro 6p npetoxen Bompdom [8] B 1923 r. 
ITpousRouATcA MOACUeETHE UHC 3Be3;, LO aHHOW BUAMMOH 3Be3i,HOH BeJIH- 
UHHbI B UCCIeAyeMOH Wiollagqke H B BbIOPAaHHoll cocemHel, «Mpo3spayHOoH> 
miomlayKe H cTposatca KpuBple loN(m). Ilo pacxomnennto 3THX KPHBBIX 
ONCHHBAIOTCA BEJIMUNHA MOPMIOMeHHA H paccTOAHHe AO Morsoulawme»ro obsa- 
ka. [IpH 3Tom mpene6peraioT AncMepcHeH aGcomoTHbIX BemMaHH 3Be3q. B 
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TPHAWLATbIX POAAX yKasaHHbli cnocoO C1y2KH/1 OHHM H3 OCHOBHBIX cpefcTB 
HCCJICJIOBAHHS! OTACJIbHbIX TeMHBbIX TtymaHHoctei. WWupoko H3BeCTHbI padorbl 
HyJIKOBCKHX acTpoHoMos, KanntasibHoe HcCleqOBAaHHe NPWHaAIeKUT B. B. 
JTasjoscxomy [9]. Meron, 3Be3QHbIX MOACUCTOB WIA H3YAeHHA OTACIIbHBIX Ya- 
erkos Mueunoro Uytu, kpome IyaxopcKoi oOcepBaTOpHl, NpHMCHAJICA TakKe 
Ha OOCepBaTOpHAX PapBapACKOH, YiicaJIbcKOH HW Op. 

B 1938 r. K. ®. Oroposunkos, MpopeazA crporuu MATeMATHUCCKHH aHa- 
ana metosa Borba moka3al, uTO B pale ClydaesB cro MpHMeHeHlHe Maer 
NOMIC PesybTaTbI. HeyaeT AMCHEPCHH AOCOIOTHBIX BeTHNHH MPHBOANT K 
HOMKHOMY PaCTAPHBAUHIO TCMITbIX TyMaunocreli mo sy4y 3spenua [10]. BMecte 
¢ tem K. ®, Oroponmukos paspa6oras Gosee COBCPIUeHHbIH CnHocoo onpese- 
ACHHA PACCTOMUMA H MOMIOULCHHA B TeMUDIX TYMAHHOCTAX, NPHMCIICHHE KO- 
YOporO MalO ABTOPY BO3MOIKNOCTh BUCCTH CYMIECTBCHHbIe HCMpaBcHA B 
painee UOMYYCHMbIC PC3yJbTaTPH. 

MevosL 3BC3/IBIX BOACHSTOD OTHOCHTCH I PPyOte OTHOCHTCADHDEX CTO- 
Co6Ob, H CTeMeibh <ipoOspadloerhe BLIOPANHOM MOMAIKH B KavecTBC OOb- 
CKTa CPaRHCHHA ILIKOM CKASDIBACTCA HA PCSYAbTATAX, Kpome Toro, H3-3a 
HCHBOCASHOPO OCPCMICHHA YHC.Ta 8503, Kak OW Ch1a2KHBaeTCA H Ne BbIABJIA- 
CreH TOMKay CTPYKTYpa HCcAeAyeMbIX OGaactell, Tew we MeHee, C USJIblO 
HBYICHUS C1OKHOL CTpyKTypb! MreqdHoro yr u B Hacrosinee BpeMA BCTpPC- 
WaAIOTCA PAGOTH, OCHOBANbIC Ha MPHMCHEHMA MCTOAA Boapda B MORDH- 
ILM POBAHHOM BHR. 

3. Meron Z-Koopnunar. Crocod onmpeedqenHs CpcICro KospPpunenta 
OOULCLO TOPO CH NO Z-KOOPANHATe ObLT Ape OKeH BorrinurepoM Hu 
TWnesaepom [LU Hirea astopon cciopnrsaercs TOAbKO Ha OHOM MDCAUTOJIO- 
CORTE HOXOJ HR TacTAKTHYCCKOH KOUILCHTPAILHEL JQJPONePHOAMNCCKHX Ike 
‘peHA, cpeuce aGCOMOrTOC SIAyeHHe z-Koopmnnatp = 12 |,B cAayyae OTCYTCT- 
BHS MORTOLLCMUA, He JlOJPKHO AaBaTb XOjla C MOTOMCTPHYCCKHM PaccTOABHeM, 
4 lOO ObITh MocrosunbM. Ecau mocToaicTBo We coosdionacrca, TO ITO 
fOLOPHT O HasIHUMH MOPAOMAonieh CDSE HW TOPAa, HCIpac/ylT (boToMeTpH- 
UCCKHC PACCTOANMA 24 MOTAOMCHHE, OOULAOTCA MOCTOAICTBA Z-KOOPAHHATDI, 
n Tipowecee vero HW CHeTripacTcH Be TMH covdpilvenra  TMOrioleHHs. 
Pascuple HCCIeClOBAIA BOKPYP AaHUOrO BONpoca  HpPHTasteAcayT O. A. 
Menpunkosy [12] a Jpxoit [13]. Meapumkop BilepBble MpAlel K BbIBO;Y 0 
HCMPABWVIDUOCTIT HYALUYHKTA KPHBOH UlenatHn. 

B oGILeM, TIP HaslerKNOM OMpeAeICHHH UYJAbTYHKTa 3aBMCHMOCTH Te- 
NHOJL-CBCTHMOCTb JI LO.TPOMCPHOAHYCCKHX uedeu WM Tp yCOBHU. MpHBJe- 
UMCHIGL JLOCTATOUNO OoOIbIuOrO KOJHUCCTRA HAOMOJLCHNDIX JLAHHbIX, ¢mocod 
MOKCT JIATD AOBOJIDIO YBEPCHHble PesyTbTAaTHl. 

4 Coéersermtpie papipxenna 3Be3n. TlocmeqHve UpecTaBAAIOT Cle OJUTO 
HAMOKNOE Cpelerso CHPCLeTeHHA OOUWLerO MOPIONACHHA CBeTA B MC7K3BE3]1° 
HOM IWpocTpanceTBe. becbMa HiTepecio, 4TO elle B {910 r. Wa Taky!loO BO3- 
momHocTh ykagan T. A. Tuxop ({14], erp. 6, 7). 

Ec cpaBHuTb COOCTBeHHbIe ABHKCHHA 3BC3II OMHOH H TOH Ke BHIM- 
MOit BCIHUHNbE B HccleyeMoH taoujayKke WH OKPyKaloulemM «HOPMdaJIbHOM>» 
3BC3LOM Osc, TO NPH HaHYHH MOPIOWeHHA CBeTa Cpe He COOCTBeHHbIe 
IIBHOKCHHA Js TeMHOrO yuacTKa OyAyT Oovtpie, YeM WIA CBeTIOPO. Ben - 
HHA HOPOULCHHA ONeCNHBaCTCA COMOCTABCHHCM 3Be32HbIX BC.THYHH, HMCIO- 
LHX OJLHHAKOBbIC COOCTBEHHBIE ABHJKCHAA B HCCIeLYeMOM yuacTKe H B <HO)- 
MaJIbIOM»> Owe, a paccTOAHHe BO Morsoulaollero cOlaka ompememAeTcA B 
NIpHHiMe Tak %#Ke, Kak H B cHocobe Bowpdba. 3acaty2KUBaloT BbICOKYIO OWCHKY 
pa6otnt myikoBcKoro acrponoMa A .H. Jletiva [15], ompenemuBiuero Moro- 
(WeHHe B HecKOIbKHX TIomanax Kantreiva Ha ociHope cBoero KaTaJiora co6- 
.CTBCHHBIX JIBHXKCHHH 3Be31. 
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©. Tlomcuerbt BHeralakTH4¥ecKHX TyMaHHocTell. B 1934 r. Xa66n [16} 
ONYOJMKOBANT BCCbMa OOMINPHOe HCc1eOBaHHe BH/MMOrO pacnpeylelenHs 
BHeralakTH4ecKHX TyMaHHocteH, Bpwio o6NapyKeno, Yo YHCIO HaGsona- 
CMDIX PacTAKTHK Ia CAMHHILY MOBEPXHOCTH He6ecnoH cepbl NocTeneuno yMe- 
HbluaercaA MO Mepe TepeXoa OT TadaKTHYCCKHX MOLTOCOB K PacTAKTHYCCKOMY 
IKBATOPY H focTHraeT uy.ta B 30He Macunoro Tlytu, B KoTonem, Kak mpa- 
BHO, Mbf BOBCC He 1AOTONAeM HX. ITOT 9xPMekT aBAnercs pe3sybTaTOM Mo0- 
P4IOULCHHST CBCTA JLIMDy3HOH epesOH, paccenuHol B UatakTruxe, 

HMcxouat 43 9MNHpHuecKo! 3aBHCHMOCTH Na6O.1a: 


loN(m) =0.6m-be, 


rie N(m) unco TyMantloctell Wa ONE KBapATHBNT rpagye oO Mannoli pe- 
HUHHbE 1, a C—nToctositiad, Oopr npeWioewKHT LIA OLCUKH OOMLEPO TOPO - 
menus bopmy.ry [17]: 


1.95 —-lo N(j 
ce g N (in) 
0-55 











C MNOMOULbIO ITOH POPMY-IbL MO?KHO OMPeNCIHTb PasnocTh B MOrVIOLLe: 
HUH M@KAY HeclelyemMoil oG1acThio HO TOIApHoH o6.1acTblo. 

Metoy moyeuetosw raclaKTHK HMceT ps HeylocTaTKOR, KaK, HatIpyMep. 
TOT, UTO He BO BCeCX MecTax HeOa HMeroTes MoncueThr N (m1), Kpome toro, 
MOMTOMeHHe MOTyUaAeTCsS Ta BCOM YVTH .Tyda OT Tac JO PpPaAHAIbl TOMO: 
MLAIOHLErO COA, BCTEACTBHe Fro HCBO3MOIKHO OHCHHTh MOPIOULeHHe — JAG 
KAKOPO-HHGY/lb onpeyercimoro paccroanna BayTpH Pasaxtuky., Cyrrect- 
BCHIHbIM HeLOCTATKOM paceMOTPCHiOrTo cHocoOa HB.IteTCT H TO, YTO ON Mov 
HOCTHDIO HPMOpHpyer KO.TCOANHA B UMCTe PavlaKTHKH, BLISBAHHbIC OCOOCHHO- 
CTAMH HX pachpcreicnist B mpoctpancrse, Corntacno H3BeCTHHIM HCCC AOBa~ 
Hipim (cM, [18, 19, 20]) radaktTHKH OOHAPYKHBAIOT TCILACHILMIO OObEeLHIATHCH 
B CKOILICHHA. 

6. Cnocod TT. Tt. TWapenaro. Parecrio, 16 HaMenenue mpocTpacTBen 
HOH MAIOTHOCTH 3BO3. PASINUNbIX K.TACCOB C PACCTOFHHEM OT TadakTHUeccKoOh 
IKTOCKOCTH jLOBOADHO XOPOLO MPCACTABAeCTCA BbIPAKCHHCM: 

Z 


Dz) = Dioje~ 


rie D(o)—maoTnocth B miackoeTH TaclakTHKH, a 2 Geperes Mo abcomoTiHon 
BetHunne. TIPHHHMasd TakOH %Ke B8AKOIL JLIM pacmpereTeHHA MOPOUarolilerc 
nemmectBa, TT. I. Wapenaro [21] neva za o6mlero MOrPIOHleHHA Wa pac- 
cTONHHH r (bopMytly: 

rsin Pp. 


Ar, B) ae F Ce 8 } 


sin 








SileCh @ CCTh NAPaMeTP, XAPAKTCPH3YIOIWHH MOMIOULCHHe B JaHNOM HallpaB- 
wenn, 8B —llapamerp, XapaKkTepH3yIOWWH  KOHWEHTpalHio MOrTOLLarloureh 
MaTepHu K flockocTH [asakTHKH. 

B 1945 r. WT. Tl. Mapenaro [22] u3yunn, Ha ocHOBe HMerolluxcn an- 
HbIX, H3MeHeHHe TapaMeTpoB aH 8B B 3aBHCHMOCTH OT Ta.1aKTHYeCCKHX KO- 
opmuuaT. BeanunHa £6 OKa3aslacb COBEPlICHHO MOCTOANHOH B pPpa3JIMUHbIX Ha- 
MpaBJleHHAX, a a@ KOeOeTCH B JOBOAbHO IWHPOKOM HHTepBasie. Bmecre 


c tem IT. I]. Hlapenaro pa3pa6otaa 6picTpbli UH yROONbIM MeTOA oOMnpeevie- 
HHA HUCTHHHOFO paccTOAHHA C YYeETOM MOMIOUICHHA CBeTa B jlallHOM 
HallpaBJIeHHH. 
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Vka3aHHBlit cnoco6 Halles WIMpOKOe MPHMeHeHHe H OKa3aJICH MIO RO- 
TBOPHBIM B CTATHCTHYCCKHX HCCeAOBaHHAX. 

IIpu onpemetenuH napameTpoB a H PB Mo cxeme Ilapenaro tTpeOyerca 
silaHue MWIOCKOCTH CHMMeTpHH Morsomawmeh MaTepHH HW HCXOAHOTO 3Ha- 
uecHusa mapamctpa $8- B 1953 rozy T. A. Kourauisuaa a A. ®. TopormxKa- 
ase [23] np AGactymanckoll acrpodusnueckolt OOcepBaTOpHn NpCAWIOAKHAN CNO- 
co6, CBOOOANDIN OT YKa3allHbIX OrpalHueHHnH. 

7. Merox, 1LBeTOBbIX H36bITKOB. Bce onucaHHble BbULe CnHOCcOObI WaloT BO3- 
MOMHOCTH ONCHKH OO6ILero MOrsOWleHHA CBeTa B MpocTpanctTsBe. Ho, Kak Xo- 
pollo H3BecTHO, B TalaKTHke MMeeT MeCTO 4H W30upaTebHoe OcabeHHe 
cBeTa, KOTOPOe MOXHO OGHAPYAHTh HM HCCEROBATh METOJOM IBETOBBIX H3- 
ONTKOB. CYILHOCTh cnoco6a 3akmoyaeTcA B TOM, YTO OMpeeAtOT KAKHM- 
nu60 cHoco6oM HoKa3zaTeIn UBeTa 3Be3, WH Apyrux OObeKTOB; 3HaA HX 
HOPMAJIDIIBIG HBeTA, MPOCTO BHIYHC.IAIOT IBeTOBBIC H30bITKH. 

O6nice 2Ke Torsomenue OLeCHHBacTCH KOCBeHHO, MYTeM TIPHMeHeHHA 
(baktopa, BEIPAKaOUlcro OTHOWIeHHe OOMLeTO MOTIOULCHHA K H30HpaTeJIbHO- 
my. OucBHjo, WTO TaKHM MyTeM TowyyaerTca HUKHHM Mpenet Wis OOulero 
MOPMOULCHHA CReTAa, MOCKODKy HehTpasbHad COCTAaBJINIOWat  MOrIOWeHHA 
ocraetca HeyuTeHHoh. H3mepenne HHTeHCHBHOCTeH CBeTa 3Be3 B Pa3JIMYHbIX 
yuacTKAX CMeKTpa H oOMpeslesieCHHe KOIMPHUHEHTOB MOPIOWLEHHA MalOT BO3- 
MOXKHOCTh CYAHTh H O (PH3HYeCKHX CBOHCTBAX MeK3Be3THOK MaATePHH. 

Cnocod weeToRbIxX H36bITKOR Hallet WiMpoKoe MpHMeHeHHe B paboTax 
Cre66uuca un ero cotpyHuKos [24]. O6mmpHoe uccreqoBanHHe u3z6upaTedb- 
HOO HOMiolleHHst BbITO.IHeHO B AGacryMaHcKol acTpodusnyeckoH OOcepBa- 
ropnn E. K. Xapanse, M. A. Bamakuyse, B. 5. Hukonospim, T. A. Kouta- 
IBHJIH. ; 

§ 4. Tpuponma Mex3Be3QHOTO NOTAOMeCHHA CBETA. 
Yxe B TPWLULATbHIX POAGX HCCACLOBATeAM TbITAHCb YCTAHOBHTb——Kak pac- 
mpegencno morsomaroujee BettiecTBo B TasaKTuKe. Ente mepppre padoTH m0- 
Ka3aJIM, ITO MEXK3BC3THaA MATePHA KOHUCHTPHPyeTCH OKONO PrasaKTHYECKOPO 
oKBaTopa. BecbMa apkKoit HLMOcTpalneH 2TOTO akTa ABHJIOCb oOHapyxe- 
Hue Xa660mM «ramakTHuecKOH 30HbI H30eraHus. 

Ha HekoTopoe BpeMA YTBEPAHNOCb MHeHHe, COrMAaCHO KOTOPOMy Mex- 
3Be3H0C NMOPIOlleHHe CBeTa BHI3bIBACTCA KOCMHYeCKOM TbWIbIO, NpHOH3H- 
TCALNO PABHOMCPHO 3aNOsHAIOMIeH MpocTpaHcTBo GOvIM3 TawakTH4eCKOH T10- 
cxoctu. Ha takoii TouKe 3penua cTosa, Hampumep, Ulasen [25]. 

Ho, B TO Ke BpeMSs B SIHNTepaType BCTPedaJIHCb OTJ[CJIbHBIeC BbICKA3bIBAa- 
HHS H IIPOTHBOpeuHBOrO XapakTepa. B CBA3M C 9THM HHTCPeCHO BCIOMHHTb, 
uto Bp 1935 r. B. Tl. Tepacumosny yKa3a, YTO HpHyAHO KO“KOBAaTOH 
CTPYKTYPbI 3Be30HBIX O61aKoB Maeunoro IlyTH MoxeT ABIATLCA PasaKkTHye- 
ckoe normomeHHe cBeta [26]. 

Bonpoc 6p OKoHUaTeIbHO pemeH B 1937 r. B. A. AMOapltyMaHoM & 
Ill. T. Topnenan3e Bp AGacrymancKoi acTpodu3nyeckoh oOcepBaTopHH. 

B wwpoKko u3BectHol paGote [27] B. A. AMOapuyman uw Il. IP. Dopze- 
Hage UBIOMKNIN BECbMa BaKH I BLIBOA, 3aKJIONAIOWIHHCA B TOM, ITO KOC- 
mMuyecKoe Normomenue cBpeta B TamakTHuKe BbI3bIBAaeTCA JEHCTBHEM OTA CJIb- 
HbIX HbWICBLIX TCMHBIX TYMA@HHOCTeH. ITO OTKPbITHe OCHOBATeJIbHO H3MCHH- 
JO mpeacraBeHHe O Npupose MeK3Be3ZHOFO MOMIOUJeHHA CBeTa, KOTOPOE, 
cOriacHO aBTOPpaM, JOJIKHO MCHATbCH CKadKaMH, NO Mepe TOrO, Kak Jty4 
cBeTa MpOHH3bIBaeT OJHY, Be, TPH HIM Oonee TYMaHHOcTeH. 

BnocaeqcrBsHH pa6ota [29] b. B. KyKkapxnua, aHaJIM3supylonlad T. Has. 
mapanoke Iaitua [28] asuacb noarsepxKmenHem BbIBO_a AMOapllyMsaHa 
u Topfetan3e, cormacHoO KOTOPOMY MOIJIOULeHHe BHISbIBACTCH OTCJIbHBIMH 
oOakaMHW KOCMHYeCKOH TBH. 
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SaBHCHMOCTh M@EXKAY H3ObITKAMH UBeTa 3Be3J, H sApKOcTBIO Maeanoro 
Hyta ucciexopadt negapno B, BG. Hxxonos [30] no zannpim cpoero mpernn- 
3HOUHOrO KaTalOra COTOsICKTPHYeCKHX LUBCTOBbIX 39KBUBAICHTOB 3Be3/1 
cHCKTpaJibibix THIOB BS wu BY, 3akmoyeinibixX B upedAedax paccrosnuii mo- 
pamka 100-300 mapcek. Oka3asocb, YTO KOPPCAAILMS, Kak MpaBMo, He 
HabMoRaeTed. TOT pe3ybTAaT HCTOAKOBHIBACTCH ABTOPOM KAK  ykKazanne 
HA PCAIbNOCTh CAOMUOH CTPYKTYpb. 3BC3OrO (PoHa Hh tla BO3MO?KHOCTH 
BAMA HCHTPasTOHO MOPMOMLAIOWeH MatepHi. ABTOp cmpaBeLIHBoO 3amMe4uacrt, 
YTO JWG TAKOVO CPavueHHs UVWKHO HMeTbh (POTORICKTPHYCCKHE H3MCPCiHA sp- 
KOCTH MOJOcHE Murcunoro Tiytu. 

K TakOMy oKe pesyptaty upHBeru TH. B. Beretpony — enexrpodorto- 
MCTPHYCCKHG HCCC LOBQHIT, BOIMOTUCHIbIE B IBYX  vaaerKax = Mureanoro 
Iyru: p JIe6ene un Bosungem [31]. 

Ho KakoBa Obl WH ObLta pacemMaTpHRACMAA BABHCHMOCTh,  peayeIbTaTbT 
MHOPOUHCICHHDIX PaboT NO H3yUCHHIO Torionleuusa cBera B Tastakruke 6ec- 
CHOPHO YKASHIBAIOT, YTO LOPIOMLAIOMLUI CTOH PachHpocrpanei NepaBuoMepHo 
H HMCCT BCCbDMA KTOUKOBATHIT, OOAAKOOOPASUbIL Napaktep. 

Bompoe 0 coctare MOw38Re3HOl CpeCbl Rce BPCMH HWaXOAHAeT B THoTe 
3PCHHA @CTPOHOMOR CG MOMCHTA BOSHISIOBCHAA MpOOsIeMbl KOCMHYCCKOLO M0- 
PAOULCHUA CBeTA., 

Iie B Hayate AX pexa Opeio yerauonacno mpucytctBne Bp TasaktuKe 
Marepiit 8 ra3sopom cocrosnnn, Tlocteqisa oOHapyKUBACTCH MO OT-LecTbNbIM 
CTA OMAP IEbIM-—THHTSIM B CIICKTpE 3Re3/; He yuacTBVIONLHM B JLOTIMIep- 
OBCKHX CMOINCHHAX BeCX APYPHX CHUM cmeKTpa. 

Bumicrank [32] noavepr araatM3y cvulecTBylonlne KaTadorH cTaiHorap- 
HbIN sum Katbluin (/7, A), narpist (2), Do) uw omosocn A 4430 0 nomyuna 
WICHYIOULCe COOTHOHICHHC: 

K=0.18r-+0.7E. 


Shech rf ecth pacetosuuec, a FE} -noxpacneine epera. 
Dane OK [33] HCHCAR30Ra-TH MHOPOMCTING CICKTPA bible HaG.7107e- 
MMs 3nesst Ktaccon O nw B2 p ob6cepnatopun B Orrase Woitaniqn: 


r=34 83K =30.75D, 


re yepes A OOOS8HAYCHA SKBHRATCUTHAM THD Kacbnepol ciusmun K, 
D cerh Cpomiat ROTMIHa HHTCHCHETOCTeH HaTpHeBEIX sraHit Dy w Dy, On- 
HaKO, H&RCCTHDE Wo TAKHO CAIVYUAH, KOM HCCAICTOBATATH UC OOHADVKHRAITA 
CBISH MCACULY HUTCHCHBHOCTHIO M@?KaBC3ITbIX THI HO paccrosiutiem, Dror 
DakT NOAYCHT UPABHAbNVIO HITCPMperaliHio B TOM CMbICTC, UTO H MCOK3Be3/- 
HDIM ras XapaKkTepHsyeTCH HepaBlOMCPHLIM pacnperetenHeM  B  TpocT- 
palcTee. 

Kpome Toro, ACCTOLORATIT MOK3BC3JINDIN THEI B CHCKTpaX 3BC3/, M10- 
AYYEHHDIX C MOMONIbIO cheKTporpados OocbHieh AWCHepCHH NOKasaJH, UYTO 
YaCTO OHH HMeIOT C.IOKHYK) CTPYKTYPYV, COCTOMILYIO 13 HCCKOADKHX KOMIIO- 
Hentos. JLaa mpnumMepa yKaxkem na pasoty Mionuxa [34], Bpmorncutnyio co 
CHCKTporpadom «Ky», MONTHPOBAHHLIM Ha 5-meTpoBom petb.reKTope. Oxa- 
3avIOCh, UTO MewK3be3HbIe AMHnH Hon AK Katha B CMeKTpax 3pe3s1, Oomee 
panHux, uem B3, B HHTepBase ratakTHYecKHX jO.1roT 65°---130° no ByXx 
KHJIOMapCcek, COCTOAT H3 JLBYX KOMITOHCHTOB. OTO CTY2KHT YKa3aHHeM Ha TO, 
YTO WH MCAK3Be3HbIH ras BeTpeYaeTcn B Tadaktake B BAC OT/LeIbIIbrxX 06- 
LAKOB. 

QMHCCHOHHDIe JIMHHH HaGmOaloTcA TakxKe YacCTO B cHeKTpax jWatpdby3- 
HBIX TYMaHHOCTeH. B ene OTKPbITHA HM BCECTOPOHHCrO M3YYCHHA CBeT.IBIX 
ra3OBbIX TYMAHHOCTCH B y4ax Ha IWINpOKO H3BeCTHbI MHOPOUNCJIeHHbIe UC- 
cneqopaHna FT. A. Wlaktua u B. ®. Tase, ppmomHennpie B KppimcKxon acTpo- 
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ipHsHyueckoH OOcepsaTopun, Ilo MWalny u [ase Macca Hekoroppix juddys- 
HbIX TYMAHHOCTeH, OICHEHHaA Ha OCHOBe CBETHMOCTH B AHUHAX GOaabMepo- 
BOH CCpHH, NopaAKa ThicmyH Macc Cosnua [35]. Ecrecrsenno npenoaoKutp, 
"TO CpeH HCOCBCHICHHBIX TYMAHHOCTeH Tak Ke JLOJIKHbI BCTPC4aTBCA TakHe 
VHralTCKie ra3soBble OOwlaka. 

Crpaliusaerca, We MOKCT AH Pas BbIZBATH NAaGMOTeHHOe normonieHue 
CBeTa, CCI ON B TaKOM 60.1bIUOM KOJHUCCTBE PacMpocTpaHeH B MexK3Be3/L- 
HOM MpocrpanctBe? CoorTsBercrsyoue pacuetst [36, 37] noKxa3itralor, uto 
UYAKUOC 1A STOO KOTHYLCTBO Ta3a B HECKOIDKO pas MpeBOCXOAUT Mo.THyIO 
Maccy spceH TasaktTHKn. 

TlockovIbKy B YCMOBUSIX MH3KOH TeMHepatypbl Meakanc3qioro npocTpan- 
CTBA BCLUICCTBO He MOMKCT CYHLECTBOBATh B IKHIIKOM COCTOSIIHH, TO OcTaeTca 
GIGTAaTb BaKMOUCHHC, YO HAOTHOeEHHOe MOMIONLeHHe CBeTa  BHBbiBaeTca 
TBCP/LIMH YacTHHaMH. Pipi oTCM, KpyHHble yacrHitst ie MOryT Hrpatp oc- 
HOBUYIO PO.Ib BBILLY TOTO, UTO, KaK TOKa3bIBaIOT HaOwHO/euHA, HOPOmenve 
NOCHT H30HPaTCJbUbiit XAPakTep; ONO Gomee HTeHeABHO B OG.IaCTH KOpOT- 
KUX JWI BOJHT Ho MCHee HUTCHCHBIIO B OOaCTH Ja iiblx. Kpynitpie xe 4a- 
CTHLBE OYAYT, MpOcTo, »KpallapoBaTh cBeT. Kpome roro, B clyyae TAaKHX Ua- 
CTHIL, JWI OODACHCHNA WaGio4aeMbIX yspPibekros notpeSoBadoep Ont ONATD 
TaKH (aHTACTHYCCKH OodblUIoe suauenHe OOULeH Maccbhl MexKaBC3IOrO Re- 
IkecTBa, CelcqoBaTeIbuO, Mbt TDHXCAMM K BLIBOJLY, 4TO H36NpPaTeabuoe MO- 
PTOLICHHC OOYGTIOBACHO MCIKHMH TBCPALIMH YWaCTHUAMH, pasmMepbl KOTOPBIX 
CPpaBHMbE C J THHOH BOLTED. 

§5o.3akon norszomenusa. Tlocse roro, kak Obto OKoHVATeABHO 
NOKABAHO OCTAGICHAC eBeTa B TadakTHKe, OblAH CHIAUH. NOLBITKH BbIABHTb 
NaPAKTCP 3ABHCHMOCTH HOPMIONLCHItA OT JIBS! BO.THDI, Stomy pompocy moe- 
BIC H3Bectiiple padotpr [38, 39, 40, 41, 42, 43, 45, 46]. 

B pare pa6or Ono TOKasane, YTO B HeCeVeEMOM yuacTKe cneKTpa He 
COBCCM TOUUO CO6.TMOMACTCH SAKOHAT!. Bueete ¢ Tem oGHapyxKitoch, YTO 3a- 
KOH H3MCHCHUA KOIMOMHIACUTA OCTAONeHHS CReTa C JINHOT Bob OnMua- 
KOB BO BCCX YUaCTKAX HeOa. OTOT BHIBO HAVIET HO.ULCPeKKY B OTHOCHTC.Ib- 
No Heaplicle OOwuHpHOH pa6ote JIusan [44]. To ee mueunio, B BHULEWOM 


yuacrke ceKtpa (3100-6100 A) pasanuiii w dopye Kpneprx noriomenna 
Ic Wa6MoOMAeTCH Larke B TYMAaHHOCTH Opnona, KoTopas, moO HecaerOBaHHaM 
HCKOTOPLIX @BTOPOB, HCCKOIDKO OTIAUAeTCH NOPAOULETRADHOI CMHOCOGHOSTHIO 
OT APYCHUX yyacTKOB HeGa (cM., Hampumep, [45, 46]). Mealy npownM, no e- 
AABUHM HecTeyOBaHHAM Jt>oKoucona WH Moprana [47], auomacipnolt mermotta- 
TCADUOH CHOCOONOCThIO CBeTa XapakTepH3yetcsd Tak:Ke oGaacrh Jle6cns 
(40</<50"). 

Cucektpodotometpuycckue u3Mepenna Haseuom 3Be3 Kaaccop Bu A 
B Jic6ctce un Hepeee tTakoke NOATBep AMIN HeOOAbIINe OTKAONeCHHA OT 3aKOHA 
A~*. Ho Hate noayuna W KpHBDbIe, BbIPAwAalonlWe OTKMONe MMs OT 3aKOaAT?, 
OTAHYNbIC APyr oT Apyra JL YTHX ABYX yyacTKoB HeOa, 4uTO Nao NoOBOR 
BLICKa3aATb BO3PaxKeHHE MPOTHB ONHOPOJNOCTH COCTaBa Me*K3BeaNHOrO Be- 
IWCCTBA BO BCCX HampaBenHsax B TagaxtuKke [48]. 

PesyabTaTb! Ooee no3sAuHx pa6or Bax Paiina [49] 1 Boprmana [50] 
HaxXOJITCA B COMlacHH c BbiBOmaMH CreOOuHca u Yurdopya o He BNOIHe 
TOUHOM coOmometHH 3aKona A7*. Boprman nocrpora cpeaune Kpuspie mor- 
JIOULCHHA B OTAEIbHOCTH JUIN 3Be31, PACNOJOKeHHbIX Ha PraslaKTHYeCKHX OVJI- 
rotax /<68°, 4 3Be3a—Ha Jlosrotax />84°. Oxa3anoch, YTO KpHBbIe HeCKOuIb- 
hO OTJIH4YAIOTCA Oa OT ApyroH. 

QOpa6orka cnexTporpamM, novwyyenupix H. B, Bricrpopot 8 A6acrty- 
MaHCKOH acTpopusnyeckoH ObcepBaTOpHH, TakxKe NOKa3aqa He6oublune H3- 
MCHeCHHA C raJlaKTHYecKOH O1roTOK B opMe KPHBbIX MormoweHHaA [31]. 
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OnpeneicHHe 3aBHCHMOCTH KOIMMHUHENTA POPIOULelHA OT JWIHHbI BGJT- 
Hbt TO CHeKTPy 3BC3A MpesAcTaBAcT COOOH B MPHHLHNe Mpoctyio 3azayy. Ho 
TAKHE ONPEMCICHHA COMPOBOKTAlOTCH TOM TPYAUOCTLIO, YTO He BCerAa ecrh 
BOBMOXKUOCTh BbIOPaTh B KayCCTBe 8Be3JIbl CPaBHeCHHA Takyio, KOTOpaA He 
Oba Obi OTAPUCHAa IPMPCKTOM HOKPACHCHHA, MPOHCXOAMMACTO HAH B Me7K3BC3J1- 
HOM CpoctpaucTBe HAM B CaMOH 3PC3/1e. 

B 1952 r. JL B. Mupsositt mpeswiowkuad CTaTHCTHYCCKHH MCTO/L BbIBOsLa 
3AKOHA HSOUPATCIbHOrO HOMTOULCHHA CBCTAa, KOTOPbIE NO3BO.IIeT H30eKAaTe 
oTY OcHOBHYy!IO TpyAuocth [51]. Crocod onmupaercs Ha CYUleCTBOBATIMe 3aBH- 
CHMOCTH BOTHUMIDE H3MCHCHHSL CHEKTPOMOTOMETPHYCCKOTO Ppa/Wenta OT H3- 
ObITKa UBeCTa, DTa 38aBHCHMOCTb HMCCT BHI 

Merde. AD, of 
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2 1 





roc Ay cers KovpbuyAnenT B 3aKONe H3ONpaTerDHoro norionlenHa. Mcnomp- 
sya (poTox7eKTprueckHe HB6bITKH Beta Cred6utica, NaiPepa uo Yur: 
(opsla HW cneKTpodotometpuycekite TpaqueuthE Bape ww UWlaaoux«a, Ji, B 
Miipsoai, HOTbSYsICh CBOHM MCTO/LOM, NPHWeL K RbIBOAY, HOTYYCHHTOMYy pa- 
Hee O. A. MectbuiiKoBbIM, 4TO HOKd3aTQTb ® B  3aKOHC AW * H3MCHSICTCH. 
YMCHbIEAsICh WO Mepe Hepexoja K KOPOTKHM JVHTILAM BOTH, 

113 HHTHpOBANNHIX PAGOT CAICTYET, YTO NCGOAHMIOC OTK-TONCHEG OT 3a- 
Kona AT? a MOURSBe3WICPO TOKPachenHa, NO-BILUIMOMY, — CyUkecTByer 
Onnako, ocracted SeccnoplbIM TOT (akT, YTO B Pas THUIbIX WalpaBsenHAXx 
HeOA KPHBbIC MOPTOHICHH MOKaSbIBalOT CXOACTBO MC? ly COOON. 

B cag c 9THM, HiTepecno cHoBa yKa3aTb Ha paGoty HH. B. brierpo 
Bolt [31]. C memio BHIICHCHMs MIPHpOAbE <IPPcCKTA CMIAKHBAUNAY, Oa TIPO 
HPHisla WaOOpAaTOPHoOe HCCTCAOBANHCE MOPMTONLCHHA CBCTA MeIKHMH WacTH: 
HAMM PasIHYNbIX MCTALIOB KH AHICKTPHKOB. Okasa0cb, YTO Jit BCCX Me 
TAILWIOB, CHOCOOUBIX OKHGTATHCH, @ TAKAKE JUTXTEKTPHKOB, KPHBDIC NOTTONIC: 
HHS NOKASHIBQIOT CXOACTBO MALY COOO!H, STO MOZBO.TLIO CH CICTaTh TPC 
MOSOXKCHHE O TOM, UTO CCH 3a HBIOMPATCALHOS MOPMIONLCHHE CBCTA ABATIOTCIE 
OTBCTCTRCHHbBIMH MCTAJLIHYCCKHC UACTHH DI, CHOCOOMbIe COC;LHIATbCH C KHC- 
AOPOROM, TO OKMCAICHHE HX TOBCPXHOCTHDIX COCR MOAKCT MPHBECTH K HWaQwo: 
JACMOMY CXOACTBY KPHBBIX NOMIONICHHA B PasTHUNbIX yUACTKAX Heda, 

§ 6. Ocronpubne Aaiube o TOPrWowalome Cy cae 
BawkHoll XQPAKTEPHCTHKON MEAKSBC3AMOPO BEHLECTBA ABTIUOTET PAsMePbE Whe 
ACBbIX UACTHIL, BbIBHIBAIONLHX HaGsoaemoe oca6venHe cBeta BT aaaKTHKe 
BplaicuecHHio HX ObLIO VACICHO MHOrO BITHMANHs. 

OGcrosTetbioe TeopeTHyecKkoe HeceoBaHne BLINOAHH O. Crpyse & 
1938 rv. [52]. On pacemorpe’ pasmMeppl YacTun B AKallasone LOTP <r No 
H MPHINCT K 3AKTIOUCHHIO, ITO BCC PASMEPHI, 3a HEKINOUCHHEM 10? CMGI 
JyeT OTBCPrilyTb. 

3Had HS HaGmOseCHHi MorionleHHe B ABYX Y4aCTKAX CMeKTPpa, MO?KHO 
BHIMHCIHTh PasMePbl YACTHIL Ha OCHOBe (PH3sM4eCKOH TCOPHt Mu, KoTopas 
paspadotaia WIA yvacTH4eK cipepHyeckoH opMb. 

Burpaxkcine, KOTOPOC MO?KCT MOCAY2KUTb OCHOBOH JVI — BbIMMCJICHH® 
Pa3sMCPOB YACTHIL NOPIOULAOWICH Cpesibl, HMceT BUT (cm. [1], erp. 364): 


In| > (— 1)9 (ao— Pe) ba, 
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rye ¢ =: A, — dy: Aj, 4 a, uP, ABIAIOTCA PYHKNMAMH AHametTpa mMorso- 
ULaIOWHX YacTHYeK. Ji OOO3HAYaeT MHMMY!O YacTb BbIPAaKenuA B :urypHosi 
CKOOKe. 

Muoro yeni nocsatwt Ulaten [53] onpegenenmo pa3mepop uactH- 
4cK MOMIOMalOuleH Cpcibr Ha ocHose Teopun Mu. Bmecte c tem Ilaaen, 
TAOWIMPYA PSL BeTHYHH, YYaCTBYIOWIMX B BHIYHCIeHHAX, B 3IlauHTeAbIOL 
CTCHCHH YIPOCTH peluecnHe 3aauH. 

B Coperckom Co13e OWeHKO! pasMepoB YacTHL, 3anuuMaaHcb O. A. Meap- 
HuKoB, E. K. Xapagse, T. A. Kowiamsnan nu gp. O. A. Meainxos [12 
NOY YHA 

WH wKelesa d = 85 muy 

WIA UnKeIa ad = 115 mp. 
Onperctenna LE. K. Xapagse [1] 6a3supytotcsa na GorbIOM MaTepHacie mc 
HBETOBLIM H30bITKamM 3Be3;, B V36panupix Tlaomankax Kantetina. Boraucate- 
Hist OLIN BINOMHCHDE WIM *Kele3a., OKaszalocb, UTO B OT/I@IbHbIX Hampan- 
ACHHAX BCTHUHHA jWWaMeTpa KoeOJeTcA of 85—90 zo 105—110 mu. Mpu- 
ueM, CPCJUWIHI JWWaMeTp Ha BbICOKHX WHPOTaXx Ha LO—15% Menpme cpeaneru 
AMAMCTPA OKOIO TalaKTHYeCKOH MIOCKOCTH. 

T. A. Koustaupuan sp AOacrymanckolt o6ceppaTopuu nomyunaa jst 
Tpex o6.tacren Muaeunoro HTyrn (M 34, M 35 uv «Lluppyc») [54]; 

10G mp WIA xKeTe3a HF 
135 my AA HuKeSA. 


Takum o6pa30M, OLle@HKH HHTCHCHBHOCTeH CBeTa 2bC3/. B ABYX y4acTKaX 
CHCKTPa C TOUKH 3peHHA TeopHH Mu, korgla 4acTH4YKA MpHNMMaIHCcb 3a Me- 
Tad, MPHBeIH K CpeyHeMy paslaycy Mopagka 100 mp, Koroppii npuOansn- 
TOIBHO OTBeYAcCT BakOHYy MmordouleHua At. 

Boilie MpHBOAWIMCh apryMeHTbI B MOAb3y Toro, YTO Morioulenue cBeTa 
3Be3/L B MC2K3Be3/IOM TIPOCTPaHCTBe BbI3bIBACTCA OTICJIbHBIMH IbWwIeCBbIMH 
TCMHbIMH TYMAHHOCTAMH, BaxkHOH XapakTeCpHCTHKOM TeMHbIX TYMAaHHOCTeli 
“ABJIACTCA HX MNOPIOULAIOllad CNOCOOHOCTh, BbIPAKaeMad BeIMYHHOH &¢ — 
CPCANHM MOMTOILCHHeM CBeTA B OTACIbDIIOM TeMIHIOM OO.1aKe. 

Eme p 1938 r. B. A. AMOapuyman u Ul. T. Topacsan3e, B mwaTuposan- 
HOH yxKe paodoTe, BbINOHeHHOH B AOacTyMaHCKOH oO6cepBaTOpHH, chemamH 
NOMbDITKY OWCHHTb ITY BeMYHHy, On NoAvunt IA &€ MpeBApHTeAbHOE 
3HayenHe O."3B (oTtorpaduyeckux syuax [27]. 

Ifeppoe nanerkice oupeqeicnHe ¢€ TpHnataeKnT B. A, AmOapnyma- 
Hy. B psze pador, B. A. AMOapuyMaH BEIIBAHY.! MpemooKenne, coriacno 
KOTOpOMY @.1ykTyauHH apkoctH Mseqnoro Ilyru uw dayKryauun B 4YNcTe BHe- 
rasakTHYeCCKHX TYMAHHOCTCH OOYCJIOBJIEHbI, B OCHOBHOM, KJIOUKOBAaTOH CTpyK- 
TYPOH MOrOlulalowlero BellkecTBa. OH MaTeMaTHYeCKH pa3spaboTal TeopHto 
daykryauni spkocta Maeunoro [lytu, mpumMenenue koropoli K Ha6smoja- 
TCIbHDIM JJAHHbIM He TOJIbKO MOATBEPAMIO CeaHHoe Mpesqmosoxelwe, HO 
H MO3BOJIHIO OLCHHTb CpeMHIOIO ONTHYCCKY!IO TOJIUIMHY OAHOrO TemMHOrO 06- 
aka. 

Teopust dutykryaunit AMOapllyMaHa OKa3aqaCb BeCbMa MWIOMOTBOPHO! 
H HaliJla IpHMCHcCHHe WH AaJIbHeluee pa3sBuTHe B paOotax T. VW. Pycaxona, 
b. E. Mapkapsua, Uanzpacexapa u Mionxa, Il. T. Xa6uGynauna, T. A. Are- 
KAHa HW JD. 

B 1939 r. B. A. AmMOapuymsn [55] nogpepr anamnH3y moycyerbl wicna 
BHerasakTHyeCKHX TYMaHHOcTeH. Brio OOHapyxKeHo, 4TO pa3HocTb /gN — 


loN, XaApakTepH3ylollad MHCHepCHioO B UNCHaxX BHeraJlaKTHYeCKHX TYMAaH- 
HOCTeH, BO3PacTaeT NO Mepe MpHOHKeHUA K LadaKTHYeCKOMY 3KBATOPY.. 
[IpuMeuenvem pacnpejenenun Tlyaccona ontTuyeckaan Tosuuna OfHOrO Hor- 
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qollaroulero o61aka Oblia Halifela paBiou O™.274,. TIpu »rom AmaGapuy- 
MSUL HCHOTb30Bal 3HauCHHeup=U".25 0 = Xa66ny. Ec lipunsata ap= 
0". 35, Haitjlem e=O".19. 

B 1943 r. B. B. Kyxapxun (56) operctua € Ha ocnope — alladHsa 
PAYKTYALHH UBeTOB BHCPA,-TaKTHYCCKHX TYMAHHOCTeH, WapOBbIX  3Be3sHbIXx 
CKOILICHHI Hf 3803 ciexTpasdbuoro Tuma B, HMCIONLAX OOIbDMIHe PaTtakTHYe- 
CKHC ILIpOTb, H noayuid, B cperntear,s =O".34. B 1945 rozy FT. Wape- 
Haro [22] Mo AHCHepCHH OTACIDILIX OMPeLEICHHH MOPTOULCHHs A(r) tauie.t 
s=Q." 2/. 

B 1944 r. GB. FE. Mapxapai [57], ua ocitospe ana3a NOAICTOB FACE. 
3Be37L HO CYMMADPHDIX HX SIPKOCTCH HO HAG THOACHHDIM JLaTHbIM, OOMaP YH, 
ATO OTHOCHTCAbUbIC CPCAUCKBA[parnuibie PAYKTYAWHH YTHX BCTMUHIE CHJTbHO 
pOspAcTaloT HO Mepe YMCUbINCHMA PacTAaKTHYCCKHX ITHPOT, On nocrpona Teo- 
DINO CDIVKTYAWHL YHCeL 3Be3/L, Boa BAC MBIN KIOUKOLATOH CrpyKTypoH H0- 
PAOULEIOWLCPO C1051. 

lioncuerpr pau-Paiiita aipapemi kK sHaucHiio ¢= O18, a MOACUCTH 3BE3IL 
bh OOMACTHN GOLIDHINN TeMIDIX TyMaNnocrcit 7amMO,™29. 

Taunt sompoc bp 1947 Fr. copa cTacl TpeCAMeTOM HCCACTOBaITHS B. A. 
AmoOapnymana {Oe} tla 97Tot pas OH HCHO.T30BAaA NOUPOSble MOACUCTHI 
BHeUTHX racraktuk Ulenan [59] sia ioxkuoro mostyimapHsl, Oxa3atoch, To 
Sesto. 

T1pintcuns OOOOLICHUYIO POPMY-1Y H3BECTHGFO MeTOna M.A. BaiaKkuase 
HLPORCS ane QVIYKTYAINGE BOUNGTC 3BC31 B NanparTCHiH PadlakTHYe- 
skoro nomoca, I. T. Xa6uGyatnn [60] wanes 2a ¢ siaucime O" 27, 

Iiecrapno T. A. Arexsn [G1] onyOaHKoBa.l pacory, B KOTOPOH WactTcH HO- 
Boe ONG IICHIC JAUHOI BOCHIMHIL Ha OCHOBE TCOPHIE (lyKTY aman, Our mpes- 
aracr HETODIPCTHPOBATH HAGHO-LAeMOE PACTPCACMICUAC BUCLATAKTHICCKHX 
yyMalulocrell HW pacupeseteiite spKocrn Maenioro Tiviit DH MOMOHUT CJTV- 
GCaHbIX (DVIESILHAL. 

TLIVGCHHbIe PESYALTATHE CUupeke ice € BLIPGakCH sl — CTCJLYIONLEH 
PAOTITUKOL 





| 
PeSIOMHPVSI, MOZKNO SAK HOUNTD, UTO HO psy He3aBHCAMbIX ONpesese- 
MILT COBETCKUX ACTPOHOMOB, MOPIOulchie CBCTa OTACIbUOH TCMIOH TYMaH- 
HOCTDIO papio, B epetiom, 0.427) 3no3 Ol BCAHUHNDI. 
Hexoast 13. KloukoBatoil eTpyKTypbl moraonjaromero BenreerBa, TT. FT. 
Tapenaro [20 oavainr Wit KOVMPHIANCHTA TOMIOULHHA Ha KUATOHApCeK 8 
TOCKOCTH PataxTHKH BbIPaKenHe: 


3x2 
Ay =e 3 RR? @ (9), 





rie € CCTh CpCinee MOP IOMleihe TCMHOH TYMAIHOCTHIO, R —cpeyuinii pa- 
muye uv g(O) HCO TeMIIbIX TYMaHHOcTeH B C/LHHHIe oObeMa B OKDPeCTHO- 
crax Cosma. Tpuuumas ao=3".5 Ha Kutomapcer, e=0."25 1 g(O)-- 6.10™ 
remu.tymMau./mce?, Tapenaro Haier js cpequero  paiMyca BesJHYAHY 
R =2.5 nc. B oOmem, 3a nperetbubili paguye TemHol TyManuoctTH mo Ilape- 
aro [62] MowkNO NpHHATh 15 1c. 
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B 1946 r. noaBusoch OOUINpHOe TeopeTHyecKOe HcceOBaHvHe Oopta x 
Ban ge Xyicra [63], oTHOcAIeecd K M@?K3Be3HOMY ra3y H MbWwInH. OHH mpu- 
HHMAIOT, 4TO JAY4 3peHua JWIMHOH B 1000 napceKkoB mepeceKaer B cpeHemM 
5 oGslakoB. CuuTad 3Be3bl PAaHHAX CNCKTPaJIbHbIX THNOB H MeK3BeE3THYIC 
cpehy HC3aBHCHMbIMH OOpa3OBaHHAMH, OHH HaXORAT, UTO OKOMIO 14% OOb- 
CMa BOJIH3H TaslaKTHYeCKOH IWIOCKOCTH 3aHATO M@XK3Be3THbIMH OOaKaMH, 
Toraa H3 COOTHOMeHHA 


4 

seers cr? N = 0.14, 

3 

rye N—uncaio TyMaHnocTeH B OJHOM KYOHUCCKOM KHIONnAapceke JWI CpeAMerc 
pagMyca nowyuaerca 3HayeHHe Q0.21] Kric, OTY OLWeHKyY CJIeTOBaJIO Obl Mepe- 
CMOTPCTb, MOCKOJIbKY B cBeTe HcclleqopaHHi T. A. Ulatua un B. ®. Pas3e 
CBA3b MOKILY ra30BbIMa JMPY3HbIMH TYMAHHOCTHMH HW 3Be3,aMH pauuHux 
CHCKTPaJIDUbIX THIOB B OOJIbLIHHCTBe C.1y¥aeB HOCHT reHeTHYeCKHH Xapak- 
Tep. 

Jlonyckas, 4TO Ha WpoTs2KeHHH B 1O00 mapceKkoB pacnomoxKeHO 7 OOWa- 
KOB, 4, 4YTO 5%-OB TpocrpaHcTBa 3aHATO OOaKkamu, Crpemrpeu [64] no.ty- 
WH fF =O Tc. 

Mak-Kpu [65] npHisact .vIt Me>K3Be3HbIX OOMAKOB (PYHKILMIO pacipeete- 
HH CHeaylomlero BHA: 


r 


IN a 
N (r) = —e Rk. 
(7) R 


Srecb N ecrh nownoe YHc0 06.1aKOB B CAHHHUe OObeMa, a R—HX cpeMuuli pa- 
ANuyc. Ilo Mak-Kpu 9Ta (PyHKUAA YAOB.TeTBOpAeT HAO. TIOAeCHHbIM JIAHHbIM TPH 
R=3.8 mapceka. 

B uwHtTupopannol pabGote T. A. ArekaH maeT OLCIKY JIHNeHMbIX Ppa3sMe- 
pop TyMaHHocTcH. On oOHAPyKHT, UTO PasMepPbl YMElIbIUAIOTCA MO Mepe yita- 
JICHHA OT PaMAKTHYeCKOH MVIOCKOCTH C.ICZYIOLWWMM OOpa30m: 


b TS) 3285-7525 











110 | 17 fC 


S 4.5 uC 








M3 conoctaBsleHHA WaHHOl TAOIHUKH C TIpeAbIAylilell lerkO 3aKJIKOUHTDd, 
yTO oTHOoucHHe EL: S, MponopuHOHaTbHOe MJIOTHOCTH OGJIaKa, NajlaeT MpK 
NpHOAWKCHHH K PaaKTHYeCKOH MOcKOCTH. OTciojla 4BTOP MPHWe.T K BbIBO- 
AY, Toyuennomy E. K. Xapazs3e [1] euie panee, o TOM, 4YTO THraiTCKHe O0- 
Aaka B UWHSKHX IUHpOTaXx IIpecTaBsAIOT COOOH CKOpee CKOILICHHA MeJKYX 
OO1aKOB, YEM OTJLEIbHbIe CMVIOUIHbIe OOPasoBaHna”. 

Muoro pa6orT 6bi10 MOCBALIEHO OMpPeeIeHHIO CpesHelt MIOTHOCTH TY- 
MaHHOCTCH H HX YaACTOTbHI B eAHHHUE OObeMa NPOcTpPaHcTBa, B OKPeCTHOCTK 
Comnmua. B Hwkecielyiomlenh Ta6IM4Ke MbI IPHBOZHM OCHOBHbIe€ Pe3yeIbTaTbt. 
NOIYYEHUbIe PasIMYHbIMH ABTOpaMH. | 














ARBTOD p : N | licTouHHK 
UW, YH. laperaro es 5.10774 r/cm§ 721% [62] 
Oopr u Bag ae Xyacr. 3.6<107° [63] 
Crpemrpenh . . oes ss 1074 [64 | 
MaKe Dis a os% Sow 17.1077 r/om3 | | [65] 
E, K. Xapamse , 2... 7:107° [1] 
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Kak BHAHM, Ppacxo2xkKicHHe MexK]Y Pa3JIMYHbIMH OILCHKaMH  JLOBOJIbHO 
omyrHmoe. Jilin nmoyyenna Oodlee HaexKHbIX pe3y/IbTaTOB HCOOXO/HMbI 
JlaJIbIeHUIhe UCCIeROBaHHA. 

SuaueHHe OMTHYCCKOH TOTULHNbE norloularousero clon TadakTHKH sB- 
IACTCH OHO H3 BaXKHECHUIAX MOCTOAHHDIX 3BeE3QHOH aCTPOHOMHH. OHO onpe- 
MevsL1OCb HEOANOKPaTHO NO pa3JIMYUHbIM HeOecHbIM OObeKTAaM (TORpobrryic 
SIMTepaTypy MO JalHOMy BOHpocy MO2xKHO HaHTH B MOHOrpaduun E. K. Xa- 
paige fl]). Hs moacueror BHeramakTHuecKHX TyManHocteH Xad6 [16] Hautes 
IIA ONTHUCCKON TOTUIHHbI BCIHOHHY O."29, KoTOpaA NOWYYHNa WIHPOKOe MMpH- 
3uanHe, Omnako, copercKHe acrpoHompl TT. Tl. Mapeiaro [62], b. E. Mapka- 
pau [66], M. A. Bauraknyi3ze [67] u ap. NpHuIM K CorlacoBaHHOMy BbIBOLLY O 
TOM, UTO OLleHKa XaGG6s1a ABAeTCA 3AHHXKCHHOH HW ClO He CGjleAyeT TNOJIb- 
3oBarbed, TlepeyncicnHpre aprophl noryandH 3Hauenns 0.34, 0.*23—-0."40 
1h O™,.34, = COOTBCTCTBEHHO. 

T. A. Arexan [61] nomen eme ganpuie. Wpumeinaa meto, cayaan- 
(MIX (PyHKUMi, OW KPHTHYecKH MepecMoTpe pesy.1praTbl XadO.1a. Jhesio B 
TOM, UTO B TPHMATbIX TOMAX MORK3Be3RyIO cpeAy CHHTadIH ONNOpOAHOH. To- 
cKOIDKy XaG6O.1 cTraBudl 3aayeH OMpesqeleHne MOPAOLIeHHA  OAHOpOAHOro 
C108, OW H3 OOHIero YHCIa 760 paBloMepHo pacnpedeeHnbIx 1O Hedy MWI0- 
MLAMOK OTOPOCH. BCe Te MWIOULAJLKH, B KOTOPbIX MOAHO ObLIO MpPeNOMOKATH 
WacHuHe «YFOJIbIbIX MeHIKOB». ATeKAH CMpaBe/VIHBO 3akoyaeT, YTO NO 
COBPOMCHHLIM APeCTABIeHHAM O | CTPYKTYPC MEXKSBC3INOH Cpebl TaKkoH 
OTOOP MaTepHada HCtb3s CIHTATD ONpaB/aHiibiM, ArekAH Hallet Js ONTH- 
UCCKOH TOAULMNET Norsousaroliero clon BelntunHy O".40, KoTOpad 3HauH- 
TCAIDHUO TIPCBOCXOJLHT PAHHHE ONPEeTeHHs. 

Uro Kacaetest oOuleli Maccbl TCMHbIX TYMAaHNocTcH, TO TepByio, OTHO- 
CHTCIbHO HaslerKIlylo omecHkKy ce cletad B 1940 r. B. PF, PeceiKkos [68]. 

TIpHiumMan pajlHycbl YacTHiL MevK3BC3THOH TbLIH paBItbIMH OKO.10 1Q-* 
eM H VYHTbIBAA ANCHepCHiIO pasMepoB WCcTHH, Pecetikop Ha OcHoBe TeOPHH 
Mu wauied noinyro Maccy paBuol 10° co mmeqnprx Macc. TIpy 9TOM Oi HOdIb- 
S0BAICH HPHOTHBHTCADUOH OleHKOH OnTiiecKoH TOMIMHb! TadakTHKH  B 
IKBATOPHAcIDHOH ILTOCKOCTH. 

B 1945 r. 11. T. Mapenaro [22] npemiowxkna HesaBHCHMY!) OUCHKY, CO- 
Nlacio KOTOPOH Notada Macca TeMAHbIX TyMaHHocTeH papa 1.8.10° cou- 
HCULBIX Macc. 

Ilo neetenopanusm E. K. Xapanse [1], omupaionyyMes ia OoraThid Ma- 
yOpHasl HO UBCTOBLIM H36bITKaM sBe3. B 43 Taouatkax Kantenna, Manas 
POIMUHMA OKa3atach paBpuol 10% comMeuHbIxX Macc. 

Hakone, OTMCTHM elle pa3, YTO Ha OCHOBE PasHOCTOPOHIIHX HW MHO- 
POUHCICINIDIX. HCCICLOBAHHH KAaK COBCTCKHX, Tak H 3apyO@2%KIIbIX aCTPOHO- 
MOB, BDIMOTHCHHBIX BIIOTh BO Noclesicro BPeMCHH, MOZKNO CHNTATD bec- 
CHOPUbIM, UTO MOPTONLAONLee CBCT BCHLECTBO, COCTOHT ONO M3 TibLeTH WH W3 
pasa, XapAkTepHayerTes! HCOAMNAKOBDIM Ho HCOJUIOPOJUIBIM — pacmnpeeJICHHeM 
Bp Tanaktake. Mmeiotest yKa3alist Ha TO, 4TO flake B CDABITHTC.AILDHO Ma- 
SeHDKHN yuyaerkax Maeunoro Tyra KoospduunenT moKpacienna mperepme- 
Baer 3Na4uHTeabliple H3Meuerurt [69, 1]. B rakom cyyae, MpAMenenwemM cper- 
HCO KOIPDMLHCUTA NOPIOULCHHA HCH36e2K110 MACKHPYIOTCH PCacIbIbIe CTPy- 
KTVPHbIC CBOHCTBA ITHX OGaAcTCH. Ho, B UpperyeTApHOCcTAX HAO TOLAaOTCA HW 
ONPVlacitble 3akoHOMepHoctH. HlanpumMep, MONO CYHTATh Take VCTa- 
HOBICHUbIM, UTO TOPlOULCHHe CBCTA B MC?K3BC3JHIOM WPOCTPalleTRe PacTer 
© paccTOMIHOM, MAPHIeM, TOMTOulenMe B HalmpaBJICHHH Ha IeHTp VaslakTHKX 
SHAUNTCADNO OOsIbDINe, UCM B NalIpaBleHHH Wa aHTHICHTp. Kpome Toro, No- 
SIONLCHHE BABHCHT OT radaKTHYeCKOH UIMpOTbl, YBCIHYHBaACb MO  Mepe 
YMCHbUICHHSL MOC 1eHeH. 
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TakoBbl OCHOBHbI€ JaHHble OTHOCHTeIbHO NMOroUlaioulero BeLlecTRa. 

§7. 0630p pa6orTr nocaeaHUuXx eT nO H3Y4eCHUO Nor- 
AOUeHHA CBeT a. B WaHHoM Maparpade MbI ChenaeM KpaTKHil o630p He- 
KOTOPbIX Ba>KHeHIIHX paOoT NO H3y4eHHIO NOPIOUleHHA cBeTa B [amaktTHke, 
BBIMOHCHHBIX B TeYCHHe MocdeHHx S—6 ser, Tlonupii o630p Gonee pau- 
HHX paOOT, BMeCTe C KOHKPeTHbIMH pe3yibTaTaMy HCCJICQOBaHHH, H3J102KeH 
B paOote E. K. Xapagse [1]. 

B 1952 r. E. K. Xapag3e onyGankoBaa cocTapaAcHHbili HM KaTanor no- 
Ka3zatevicH uBeTa 14000 sBe3q or 10.3 no 13.3 3Be3qHOi BerMUHHE B 43 [Mao- 
imaykax Kanteia, Ha oOcHOBe KOTOporo mocTpowMl KPHBbJ€e 3aBHCHMOCTHU 
H30bITKAa IBeTa OT paccToHHHa Wiad 43 HanpaBvienui, Hekotopbie KpHBble Xa- 
PaKkTCPHSYIOTCA H3JIOMaMH, UTO CBHJETCIbCTBYeT O KJOUKOBATOM CTpyKType 
NOroulaioulero BelecTBa. KosduuneuT u36upatesibHoro norsoulenuad cpera 
Ha NepBbld KHOMapceK KoONe6seTca oT 0.52 sBe3qHOl BeEIMUHHB! B ranaKru- 
YeCKOH TIOCKOCTH AO 0.06 Ha BBICOKHX ramaKTHUeCKHx IuHpotax. OTHocu- 
TCADHO Mavloe 3HayeHHe TIpHpocta u36bITKa WBeTa Ha BTOpOli KHIONapceK 
(0.30 u 0.06, coorBercrBeHHO) HCcTOAKOBaHO Kak pe3yJIbTaT HaXoO*KIeCHHA 
Coumua B OOacTH C NOBBIUeHHOH MIOTHOCTDIO MC?K3BE3,HOTO BeLISCTBA. 
AleTaJibHbti alasH3 W36bITKOB IBeTa TIpuBer E. K, Aapay3se K 3akJOUeHHIO 
© TOM, HTO MOKpacHeHHe CBeTa K CCBepy OT raJlaKTHYeCKOFO ZKBATOPA GOulb- 
ic, HEM K Iory oT Hero. B cBsa3H C STHM 3acHyrKMBaeT BHUMANS padoTa 
A. Ul. Xasracu [70], semoznennaa B AOactymaHcKoit actpodbusuuecxolt 
oOcepBaTopHu. CoctaBus KatTaior okomo 800 TemuBIXx TYMAHHOCTeH No aT- 
Jacy Pocca uw Kaapsept, ou onpegzeaua muatocKocrh CHMMCTPHH 9THX OOb- 
CKTOB. Oka3aJI0Cb, TO, NeHCTBHTeIbHO, OHa HakKslOHeHa K tocKoctu Tanak- 
THKH MOJ, yriom 4°. 

B teyenne nocueqnux ser T. C. Banantan B BropakaucKol acrpodu- 
SHUCCKOH OOCCPBATOPHH 3aHHMaeTca H3yueHHeM M30upatTetbHoro NMoraole- 
Hist cBeTa B Laqaxruke mo joaronepHosznueckuM mepmenunam. C 1949 r. on 
ONYOAMKOBA YCTHIPe CHHMCKAa MoKasaTesei UBeTA, OTHECeHHBEIX K Me[HaHHOH 
(base GNecka 9THX 3Be3n. B Henapueit padote Bayanan [71] mpoper o6uryio 
AAHCKYCCHIO BCerO CBOerO MaTepHala, KOTOPbI COMep2xKuT aHHbIe o 167 
PadakTHYeCKHX Wedernsax. AGcOOTHDIC BeJIHUHHBI BEIMHCIAAUCh TO (bop- 
Myc: 


M = 1.04 — 1.87 le P. 


OcHoBItbie pe3yabTaTEE HeCeOBAHHA CBOAATCH K clelyioulemy. Lle- 
(PCH bl, PACNOIOKEHHbIe B OGMACTAX B HampaBslenwHu Ha weutp Pasaxrukn, 
OOALAIOT OODUIMMH H36bITKaMH IBeTa. IIpuyem, nocwemnne cHaBHo oTAH- 
TAIOTCH APYE OT Ipyra, 4TO, BCPOATHO, OOyCIOBICHO HeEOMHOPOAHHM cTpoe- 
HHCM MOPMIOMAloIdHX OO1aKOB B JaHHOM HanpaBenun, B NPOTHBONOJIOXK- 
HOM HanpaBsteHHH MOPIOULCHHE MeHbINe HM JLOBOJbHO OnHOponHO. B TemHOM 
yyacrke Jle6eqa maxe no 61H3KHM Uedenzam Ha6monaetca GobuIoe m10- 
Kpacienie cBera. Danskue wedenrbt oco6enHo cHtbHO NMOKPaCHeHbI B Hall- 
papacuimt Crperpna. B cosBe3snuu Kaccuonen v36pitki Beta ween, mpo- 
CRTIDYIOMHNCA Ha APKHC WH TCMHbIe YuacTKH, CHIbHO pa3zMualores MOOK ILY 
coooi. Siayenun cpequero KOIPPHUHeHTa H3ONPaTebHOTO MOPAONICHHA MO 
MaTcpHady bagaiata B APKHX, NPOMeXYTOUHBIX H TCMHBIX OOACTAX OkKa- 
3AaNHCb, COOTBCTCTBEHHO, PaBHbIME O27, 0".43 u O".62. Cpeaunii Kos@du- 
HeEHT OOWerO NOPMIOWCHHA Ha OHH KHJIOMIapceK B (bororpaduyeckex wyuax 
paper 1".31. Tlocaeguee 3nayenne aBTOP CUHTAeT 3AHHOKECHHbIM H3-3a Cce- 
JICKUHH MaTepHawta. 

B 1953 r. B u3qanuax A6acTymancxolt acTpou3snyeckoli. ofcenrato- 
PHH BbILIa B CBeT BTOpad MOHOrpadHA MO MOrsiouleHMio CBeTa B DaglakTuKe, 
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mpHiadiexanad M. A, Batmakuazse [67]. Jlaa ucetemoBaHHA MoKpacneinna 
CC ABTOP HPHBIeK K ala3y PasJIHUHble HeOeCiIbic OOBEKTHI H Pasible MC- 
Tofbl. ANain3 HokagaTetei upera 509 BHeralaKTHYeCKHX TYMAlHOCTeH NpH- 
BET ABTODA K BbIBOAY, YO KOMPPALAEHT H3OKPAaTCAHOrO NOPAOWena B Ta: 
HpaBICHMsIX Ha ueHTp TasaxruKn ua 0.) 1 sBe3anoit BeHUNHbI OOAbUIe, HOM 
KOIPOHUNeHT NOrsoueHs B anrnueuTpe, ‘Ilo weperAam Vis KOM DHUHeH - 
Ta HOKPACHCHHA OH Wales) 8 epetaoi o6iactH 0."30, 8 cBerao-Temuoh 0.745 
Mo Jkist TEMUOH 0.7 9- 

B tom axe rogy B Bioasetenax AGactymMancKoli o6ceppatopnn b. B. 
Huxouon [30] onyOaukosad PyttaMentadbUblit KaTaTOP POTOs.TeKTPHICCKH 
skbHRaceutos 1048 3Be34 cNeKTpatbiforo Klacca BS—B9. 

MpeqeapHTcIbniblit alaelt3 MOKAZaTGeH ULCTOR 030.1. HHKOHOBY 
BLITRHTb, MO OTHOCHTCALHO O.1H3KHM 3Be3/4aM, COACTH BbICOKHX PaTaKTH: 
UCCKHN LIHMPOT C BAMCTHBIM H30HPATCIbUBIM MOPTOH{CITHOM, B TO We BPeMsl, 
Na YMCPCHHBIX H HH3KHX INHpoTaX HaMeTHAHCb WeKOTOPbIC  HANPAB LENG. 
OTHOCHT@IDUO CROGOJNbIC OT HOPIOWMLAOWLCrO BeInecTBa, 

B 1953 r. 30nn [72] npeipHusda oOnpeAcIcIMe CPeANUX XapakTeCpHeTAb 
NOMTOULeHHs B OKpecTHOCTHX Cotuila ta ecvoBbe Kata-lora Q1pBuyca. Tpest- 
Hoiaras, TO pacupefetenne 3Bes3i, eB Haiwelt PadaxTHKe OO1a1aeT CHMMCT- 
PHEH OTHOCHTCIDHO OCH MH HHOCKOCTH, OH HaHedT apg =3.4 1a KHTOMAapcex 
HOLIt dp, =2.1 Wa KETOMApCeER. CreqoBaTCaAble, ¥ = apy + Are — a, -TipHoope- 
raeT 3HaueHHe 2.7, KOTOPGC ABINCTCA 3AUMKCIIDIM TIO CpaBHeHHIO C APYy- 
PHM Olpe/(vICHH AM. 

1B HepCUHCICIHIbBIX paOoTaX H38yuaTHCh 6obuiKe OacTH Heda, Ga 3Tot 
AE NCDHOS HCC TCLOBAMHCh H OTACIBHBIC TEMIILIC TYMQTMOCTH, ~NPCHM VITO! 
BCHHO, SAPYOCAAHDIMH ACTPOHOMAMH. Bech B HepBylo ONCPCAb CACAYCT YO. 
MSIUYTL padoty Asodbcotta [73]. Tlpyeackad paaiuulbie PUsHICCKHe Xa- 
PAKTCPHCTHKIL 3BE3/, (CHCKTPbL, SBe3 Abe BCCLITAIIDE, HBCTA i jIp.), aprop 
Hoposua HecseoBat mo MeToAy Boapda ceerible HW TCMINBIC YUACTRn & 
o6tactn Teapia, Ha nporsenun 600 napeekoB KONCTATHDYCTCH WacTAMtie 
TPCX OOTAKOB, CPC KOTOPbIX HAHOOJILIUCH MOPOULATCAIDHOH CHOCOOLOCTHIO, 
© HCOUOPOJUIDIM PACIIPCMICHHEM BeILCCTBa, XAPAKTEPHSYCTCA NEP Boe o6- 
HAKO, PACHOdOAKCUUOE HE Lad be 30-—-70 napcekon ot Hac. ApTop HaXoAHyT. 
UTO GLI paeccMaTpUBaeMOH OO1ACTH H3ObITOK MWBeTA COCTABTACT 11-12% 
GY OdHLero NorsontenHs. Merozom Bovina HecAIeCAOBATHCb TAKARC APY THY 
Teme TyManocTH, Hampumep, PpalktH WCCTeHOBaT TYMANNOCTD fb JTe 
Oene [74], box Hn Kottom [75] nayuRn OO.1acTh f=|60°=1 173°. -0= 
_+8°, Box [76] neccnoBaa TyMatlocTH B SMecHocne HB Tetbile HoT. JL. 

Bee BbNLCNPHBCACHHbIC PC3sy.1IbTAaTb! OTHOCATCH K MblwteBol COCTaB.AAO- 
Hell M@K3BC3THOTO BeULeCTBAa, NPOH3BOAMUIEH, Kak W3ONPaTeTbHOeC, TAK it 
oOmiee Horaoutenne cBeta. TlocpesacTBOM CHEKTPOB JaJCKAX 3BC3/1 MPOAOTAA- 
NOCb HBYUCHHC H Pa3zOBOH COCTABTHONICH MeEK3BC3AHOTO BCTILCCTBA. B coor- 
BETCTBYIOULHX MCCTAX MbI MPHBOAMIH, YaCTHYHO, PesybTaThl (by Hslamell- 
ranpioro Huecaenopanua Buriirenguka [32], a TakoxKe Buaca u Oxa [33] 4 
Mionxa [34]. Caenyer Takoxke OTMeTHTh padoTy Cnutuepa u Jlaytrmen [77]. 

Borucisad YCAO ATOMOB HelTpaJlbHOro WaTPHA WU HOHK3Z0BaNHOTO Kavib- 
WHA H3 IKBHBAJICHTHBIX UIMPHH Me?K3Be3,HbIX muuni D,, Do u H, K na ogun 
KBalpaTHbiii CAHTHMETP BWIb ya 3peHHA, MPH MpCAWOO2KeHHH, WTO pac- 
MpemelenHe YaCTHIL MAKCBEJLIOBO, OHH MPHULIM K BbIBOLY, COMTACHO KOTO- 
pOMy MpOCTpaHCTBeHHaA MWIOTHOCTb HeHTpaJbHoro = HaTpHA 3Ha4UTeJIbHO 


GOMbUIe BHYTPH NOPTOWaouyHx OOaKOB, YeM B NMpocTpaHcTBe MCKAY o61a- 
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KaMH. HTO KacaeTCH HOHH30BaHHOFO KaJIbULMA, TO ero ILAOTHOCTh OKa3bIBaeTCH 
B MCHbUIeCH Mepe 3aBHCAlWeli OT UaH4HA B aHHOM HallpaBJIGCHHH TBepILbIX 
yacTHyek. Ho, sTOT BbIBOA, KaK OTMeYalOT CamH aBTOPbl, HYKLACTCH B JLaJb- 
HeHIveH MpoBepke, 

Copcem tesaBHo Boiir [78], npu uccaenosannn MC?K3Be3JIHbIX JIHHHH B 
CHEKTPaX 3BC31, PaCNO.1OKeHHbIX B CKOpNHOHe, OOHapyxKMI 11e@paBHOMepHoe 
PaclpPcleTCHHe Me?K3Be31HOPO BeLUICCTBA B YTOH OGslacTH. 

B reycune MpoMexkyTKa BpeMeHH, K KOTOPOMY OTHOCHTCA 3TOT O630p, 
ObWIH BbITOJIHCHbI H HCCeOBaHHA TeOpeTHyecKOrO Xapaktepa. B 1951 r. 
B. A. AmOapuyman [79] onyOanKosan Kpynuylo paGoty mo Teopun (blyKty- 
aluHH, B KOTOPOH MeToa, O6OCHOBAaHHbIt HM, NOJY4aer jabHeHlee pa3sBH- 
THe, Tcopust 97a OKa3adlacb BecbMa NMowe3Holt maa H3yNeHHs pacnpemee- 
EAT MCA3Be31HOFO BeliccTBa. Teopua lykKTyalni pa3sBuBaerca TaKxKe B HC- 
Ce qoBalnax Yanmpacekapa u Miouxa [80]. K PaccMaTPHBaeMOMY TtepHoyly 
oTHocatca uw padorer b. E. Mapxappana [81] a T. A. Arekana. PesybTar pl 
Arekstila Mbt TIpHBoAWIH B IPC TbIAyIeM Maparpade. B mwatTupopanHow pa- 
6oTte Mapkapsan nmoKa3aa WwecoctosTetbHocth BosDaKkenha Muiiepa mporas 
HCHOAH3OBaUHOrO MapkapsHoM MatepHasa H MpoTHB Metona attaausa MOJL- 
CtCTOB 3BC3;/U, PasBUTOTO HM 2Ke B pabote [57]. B to xe Bpema Mapkapsn 
PPUBOAULT AOMOMIATCIbUBIC LOBOAbI, VOCAMTEIbNO TOATBREPAAIOULHC AOCTO- 
BCPHOCTb TIPCHKHHX CBOHX BbIBOJLOB., 

B maparpade 3 ropopaaocn, yo B 1953 r. T. A. Kougaursuat uw A. @). 
TopommuKanse [23] mpeaaowmn: mero ONPCACIONIGE TLIOCKOCTH CHMMeTpHH 
HOMTOULMOMLCEO BelmecTBa, TpuMeusis: 9TOT cnoco6 K KaTasiory NOKa3aTeleti 
BBCTA Napaise, ON COMIpyoRKH AT CHADIVIO 3ABHCHMOCTh HapaMerpa p, BXO- 
AMNCro B PopMycy noraoutcnus Tapeuaro, or Z. Oreiona on CICA 3a- 
RTOWCHTC, UTO PACUPCTCICINIC MOPIOULAOULTO BeULeeTBA HO Z-KOOPAHMAre 
BOACHCTONTOILNOCTH HC ApeeTaBlterest npoctoH Oapomerpiuueckol opmy- 
JOH BU La 


lor 


1G) ees D(e) C - 


GacCAyKMBACT BUMS WeLaBUaad pa6ota A, ©, TopotvuKame [82), 
NOCBANLCHNAS BONPOCY OO OTHOMICHHH OOULCTO MOPAIOLUICHAT K H30HPaTed bUOMY 
(y). Bo ocurrepatype Berpedalorest VKasanest, To Y Meiteres B 3aBUCHMOCTH 
OT ratakTHMeckoH wWHpotb. Tanprauep, Cre66une uw VUTTMOD, OOHADY2K HH 
BOSPaeraime fy  C yRetmneniem diapotpt [83]. Dror dakr oGwacnswiest 
AO UMAcTOUMMECrO BPCMCHH JOMHIMIPOBUUHeM Ha BOICOKHX PradaKTHUeCKUX Iw 
POTAN KDYMEBIX GACTHIL, MPOH3BOJUTILHX HeCGICKTHRHOG OCaOACHEe CBeTA. 
Hexosst #3 uITepaTypuDIx jaHbIx, 13 anata TCOPCTHYCCKOPO BINA KeCHHH 
Y HONG aladin3a KPHBBIX NOMVIOMleHHa TWO MatepHasy E. K. Xapaype, A. ®. 
Topolpukarse oOuapyAHAT BecbMa TCCHYIO 3aBHeHMOcTh Y OY H80bITKA 1RETA, 
B TOM CMBIGIC, YTO HpH BO3pacTauMH HSOLITKA Weta y yMenpitaerca 


Tlocte itaqerkuoro ONperzeaciiia KOMP@UIeHTOR VOT 3aBHCHMOCTH cranotT 
HCOOXOMIMBIM BUCCCHHE COOTBCTCTBYIOIMAX KOPPCKTHBOR BO ECC Te 3aylauH. 
APH PCINCHHH KOTOPBIX HCHOAb3YloTCA MOTOMeTPHICCKHe paccTosMIH wu Me- 
PeEBOJUIbIe MIUOKUTCUM ¥. 

Hakotten, ormeruM, ato Bestre [84] vcorepmencrnosat MeTO 3Be3/ITbIX 
HOACUCTOB WIA CGTyYat, KONA MOclesIHHe OTHOCSHTCH K KJIaCcaM € Mavloii 
JMCHepcHeH aGCOOTHbIX BeJIHUHH. 

§ 8 [locTranoska 3amaun, Ocnopnan 3amaua 3Be3HOl acTpo- 
HOMHH 3aKJOUACTCA B BBISCHCHHA CTpoenHA Tamaktakn. Bano mpenno- 
CbLIKOH JWt eC PCWICHHA ABIACTCH TOyYeHHe YHCACHHBIX 3HauCcHH 3Be32- 

2. 209M. obAMmg. mdb. dom. Ne 23 
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Mbtx TtoTHocrcl. AccaeqopalvaA MOCIeCHUX Jeb YOCAHTCIbDHO MOKa3aJlH, 4TO 
Hallla 3pe3Hasd CHCTCMa HMGeT CIO2KHOC CTpoeliHe H COCTOHT H3 OOJIbILOrO 
KOSIHYCCTBA B3AHMONPOHHKAlOIWHX WOACHCTeM, T. C, COCTABJIMIOULHX, KarkK ast 
H3 KOTOPbIX OO.1aLaeT OMpPeeTCHHbIM HL, CBOHCTBEHHBIMH TOcIbBKO CH Qu3Hye- 
CKHMH Ho KHNe@MaTHYeCKHMH XapaktrepHceTHKaMH. [lo stoi UpHyAne eBo3- 
MOAKHO TIOJYYHTh OOLYIO, JIcHCTBHTeaAbNyIO KapTany cTpocHist TatakTHKH 
6e3 MeCTAbHOrO HCCAICHOBANHS OTACIbHBIX Ce UacrTeh H HampaBarcini. Pe- 
WCHHe OGULeH SaayH TpeGyelr MAXOVKTCHHS SHAYCHAHH SBC3JUIbIX HIOTHOCTeH 
[WIM PaSHbIX YYACTKOB H Ma pasitblX PAdAKTHTCCKHX PayOullax, Tho, 3/4ecb, 
MbE CraJikHBaeMes ¢ OOIDINHMH TpyWocTamMH. Fi3-3a sbipekta ocaabcicund 
CBeTA B M@K3BC3LHOM TPOCTPaneTBee, SBCSILTEIC HOJCUOTDE AeclaroTes TeCOBep- 
WICMVHbIMH, Bes yuera BIATHH NOMIGHICHIDT CBCTa Ua BHAHMDIG 3BC3/iibIe 
BEJIMUHIbL, MIOTHOCTH, HOTYYAeMbIC W3 YHGICINEbIX HATCPPHPOBAHHH OCHOB- 
IIbIX YPABUCHHIE 3BC3/UIOH CTATHCTHSH, He OYAYP COOTBCTCTBOBATD JICHCTBH- 
TCbUDIM HX BHaHeHHIM, SuaqurT, HCCICAOBAILHIM IRTOTHOCTe! Bo TOM — HTH 
MIIOM HAlpaBJICHHt JOJKUO TMpeUuecTBOBATb MOAPOOMOC HSYIUHeE NOLo- 
HICHH B ITHX Ke Hampaktenuax, Carelopatedblio, Salada  HCC1c,loBans 
eTpocitnst Pasakrukt HCOTACIHMa OT 3A,aNH ONDCAG TCH MOPTOOLCHAN CBE- 
ta Bp Fadaktuke B pasimunpix manpaBatcuusnx [I], Orciota BiireKkacr BarK- 
HOCTD H AKTYAAbUOCTD MpCOTeMbE HOTIOULCHIEE B COBPCMCHHOH aCTPOLNOMHH, 

Ho, vecleloBalne HOPdollennsa cBeTa Bo PastakTHke We mpecdekyer 
TOJIDKO BTY Web, Ouo BaeKHO H C TOUKIL 3peiHsl COBPCMCHHOH 3Be3/IOH KOC- 
MOrOHHH. COBepIcHHO eCTCCTBCHHO, UTO PeHICHHC MpOO.TeM bl TPOHCXOK]TC- 
HIS BBC3/L H 3Be3JLMbIX CHeTeM HeBo3MOKUO 6e3 PTyYGOKOTO HsyyenisA CBOd- 
cTB BelllecTBa, H3 KOTOpOrO OM OOpasyloTes, Ge3 Hec1eOBANMA MPOWCXO- 
ASULAX B HCM MPOUeCcCOB, OCHOBIMDIX 3aKOHOMEPHOCTeH erO Pa3sBHTHA. 

Hakonell, NOCKOsIbKY TEMHAS MATCPHA COCTABAACT SUAUHTETDIVIO WACTh 
Beertenuol, H3YYCHHe MOPIOULCHHT CRCTAa JLODKHO GAIYAKHTb H 3aTade HCCHe- 
AOBAINA MpOcTpalcTBCUHOrO CTPOCHHA BCH MaTePHastbNoll PacstakTHKH. 

Hbiie MeaK3Be3/lad cCpcla H3yyacTcH pasTHIipiMn cperzeTeaMH, B va- 
cTOMILCM O630pe MBI BOBCe He 3aTParHBaeM TCX VereXOB, KOTOPbIC JLOCTHP- 
HyTLE B OOJaCTH U3yucHMA cCrpoeuMa PasakTHKH 6Jiarofapsa ~NPHMCHecHHIO 
NaMMOACTPOHOMHUCCKHX HaG.oAcHUh. Tocaequne LalOT BOSMOZKNOCTH HCCIC- 
JLOBATh MOK3BC3AHbIH BOJOPOJ, B HCHTPa-eTbHOM COCTOANHE. Kak H3BeCTHO, B 
TAKOM COCTOSIHH 9TO BELLCCTBO NCOCTVNHO BHBYTCHHIO APYPHMA CpesCTBa- 
mu. Mp Takake He 3aTparHBaeM BOMpOCOLB, CBABAHIbIX C MOTAPH3AIUTeH CBE- 
Ta B M@KSBE3JLIOM TIpOcTpallcTBe. 

CylUlecTBeHIblit BK.1a7, BHeCTH B H3ayrenne MCK3BC3/IHOH Cpesbl CHMe- 
u3ckHe actponiomb [, A. Waitt n B. &. fase. iIpumenenuem Hoporo McCTONa 
Ol OTKPbIIM WH KATAJIOTH3HPOBAIH OOMbUIO’ KOWIHUCCTBO TAaSOBLIX TYMaH- 
nocreit. Usyuan mompo6uo cTpyKTypy 9THX OODeKTOB, HM y/laslOCcb oOuapy- 
KUT PAL MHTOpechbIx ABET H 3aKkOlOMepHoctel, Moxkio yTBepK ato 
Gea mpeyseruqenna, wo Mocre padotpr Marita ase wurepec K ZHbpys- 
HbIM TYMANHOCTAM HCKNOUNTCILUO MOBBICILICH. 

Bee 9TH MCTOABL ABISIOTCH {LOBOIBHO MOUMbDIMH B CMbIC.TC TIPONHKHO- 
BCHHA B TIPOCTpaNCTBO H JOCTABIAIOT NEHHbIC CBCACHHA OTHOCHTOTDIO THPO- 
STPAHCTBCHIOFO PACMPCTCTCINGT H OUBHUCCKIIN CBOHCTB M@AK3BC3,THOH Cpe JLbi. 

Ho, pa3svopHAlocTH MoxK3Be3/UIOrO BeTecTBa Ne HCuepHblBalOTCs iiCH- 
TPAMDIULIM BOLOPOAOM H CBCT.IBIMH JUIMPY3ubIMA TYMANHOCTAME, Tlad.toje- 
HU; NOLRASBIBAIOT, ETO B MOKBBeBJUIOM TIpocTpanleTBe CYHLeCTBYIOT B_ GO.MD- 
WIOM LOH¥eeTBe H MCAKHe TBePJIble WaCTHIbI, NPOHSBOUTHITC oc.1a61enne 
cpeta no 3aKony ATT. Mero) IBCTOBDIX H3GHITKOB 2Be3JL Tact BOSMOATOLT 
PCUIATh Salad, CBAZANIIbIe C XAPAKTEPUCTHKO! PU3KUCCKOH MpPHPOALI H Mpo- 
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CTPAMCTBCHHOTO PacNPCNCICHHA ITHX YacTHU. TakHM OOpa3om, CBEACHIST, IC- 
HyvacMble MePCdHCACHHBIMH MeTOAAMH O M@XK3Be3AHO cpere, CYLLECTBEHHO 
HONGIISNGT Jipyr mpyra. 

atbucinuce paspyrTue v YCOBepINeHCTBOBAHHe XTHX METOJOB, HeECOMHCH- 
HO, TIPHBOACT K HORbIM BaKHbIM WH Hajl@2%KHBIM pe3ybTaTam. 

“bl YBH CIN BbILUe, ITO Mpo6sema meTasbloro HCCICNOBAHHA CIPCCHHS 
PedaKTuKH TeCHCHiMM O6pa3om cBa3aHa ¢c H3VYeCHHEM MOPIOULCHHA CBETA BO 
MHOPUX WICUIBINY aI bUbIX Hanpapscnwrx. B TasaKkruke uMeer Mecto, Kax o6- 
WCC, TAK H HB30HPaTetbuoe ocatadsemne cBeta. Hisvucine o6ulero norsomte- 
HOT CBCTA ABSICTCH AOBOMDHO TPYAHOH 3amayeli. Ono Tpe6yer MIPUMCHit 
AGCOMOTHBIX Meroslop. THeereopalHe Ke H30MpaTeIbHOrO OCAAGAICHHA OCY- 
HCOTEAOTCA CDaBHUATCILHO Jlerko. OHO GasHpyercs Ha mMaccoBbix onpenene- 
PHIX NOKABATCeH WBCTA H CHeKTPaJIbHBIX XaPaKTeCPHCTHK 3Be3. OGulee mor- 
JOMCHHE BYTOM COCOHe ONeHHBACTCA MYTeM TIPHMeHCHHA (bakTopa, onpene- 
JUIEMOTO OTHOUTEHHCM OOHLeErO MOPMIOULeCHHA K H30upateabiomy. Tloyuenne 
CHEKTDOB OOJTDHIOPO KOJIHYCCTBA CZIAOBIX 3BE31 He SB INeTCH MpOCToOH 3ama- 
cen, Tipn coppemenuom yposie pasBurus CPCHCTB HaOQwuOAeHHS MOryT ObITD 
‘“WHACCHPHILUIPORAHDE 3Be3;tbt AO 14 3peauoil Beslan. 

H3-3a »Toro cnoco6 H36bITKOB ILBCTa B HacTOsSMMee BPeMsI ecTeCcTBEHHO 
OPPaHAdeiy Bo CMbICTe NPOHHKHOBCHITA B PIYOHITbI raclaKTHyeckoro MpOcTpau- 
ctBa. /Lo 1ICKOTOPOT cTeleHH YTHM OObACHAeTCA TOT (PakT, 4TO 3a MocTeIHee 
PPCM HITCPCC K H3YYCHIIO NOMIOMeHHA CBCTa MCTOJIOM H36bITKa wBeTa oc- 
a6e. AcTBOHOMB yBucKatores, NPCHMYMLCCTBCHHO, CBeTAIBIMH JLH@(py3HbIMU 
FYMANHOCTAMIT Ho PaAMOACTPONOMMUCCKHMH H3MepeHHamMu. Ho, Neab3a He 
UPHANATh, YTO B OOMACTH MOPIOMCHH CBCTA CIE Ha JLOTroe BPeMA OCTANYTCA 
ARTYAIDUBIMI 3A1a4H, KOTOPble MOPYT GObITh PeuIeHbl Ha OCHOBe HaGmona- 
TCADUOPO MaTepHa.ta, MOTVGaeMOro C NOMOULbIO ONTHUeCKHX HUCTPYMeHTOB 
OTHOCHTCADHO CKPOMIbIX Pa3SMePoB, 

ITO OGCTOATeTbCTBO, HAPALY C BarxKiocrpio HCCC AOBAHHA H26KpaTetb- 
HOTO OCMAOACHHA CBETA B BO3MOXKHO G6OVIbIIeEM KOIHUeCTBE HampaBJIeHHH, MpH- 
NYA LET TAC MPHBACKATbh K HaGJOCHHAM, KPOMe <OOBIMHBIX> 3Be3i, H TaKHe 
CODCKTHI, KOTOPLIC He Tpe6yior creimHaclpioll CHCKTPaJIEHOH KlaccupuKaunn. 
K UHGY TakKHX Oprnatenkar KOpoTKOnNepHosMyeckhe Ween. Tpeumyute- 
CTBO TPHMCHCHHA STHX 3BC3, 3aK.TIOUaeTCH HB TOM, YTO OHH BcTPeualoTcH B 
OOTDIIOM KOATHUCCTBE Ha BDICOKHX ranaKTHuecKAX INHPOTAX, IIA KOTOPbIX Mot 
PACHO.TarAeM JMOBOJIbHO CKYJIHbIMH JAHHBIMH oO pacnpenzelteHHu Norsoutatio- 
MLETO BCTILCCTBA. 

Kpome Toro, omperetenne noKa3ateneli upeta KOPOTKOTICPHORHYeCKHX 
WePCIUL HMCCT CAMOCTONTeIbHOe 3auVeHHe B CBA3H Cc HCC.TCJIOBAHHEM (PHaH- 
FECKOIL TIPHPOJLbI ITHX 2BeE3IL. 

C 195t r. Mp. Bp AGactymancKoli acTpopu3snaccKol obcepsatopin, mo 
Hpewiowenmto EF. K. Xapayse, mpucrynmanu x TTAHOMePHbIM HWaGsTOseHAsat 
KOPOTKONCDHOAMYCCKHN WePCH, AOCTYMHbIX HAGMOACHHAM Ha wautelt yn- 
OOTE, 


Faasa II 


METOAHKA OTMPEZEAEHHA LBETOBbIX MOKA 3ATEAEH 
KOPOTKONEPHOAMYECKUX HEDENZ 


$l. Haodaionarcaniasg anna patypa. Ha6monatectpupili Ma- 
FOMELT MDE TARATLTIIRATHT Ha anaocppannonuol Kamepe HImugra. Ontuyeckag 
CXCMA HICTPYMeHTa Jala Wa pucynKe |. 

OSpamlacr na ce6s BHMatHe To, UTO AePopMRPOBAHIad MOBepXHocTs 
FOPPCKINMIOUNON WdacTHHbr oOparycna Hapyxy. uamerppt ccbepnyeckoro 
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3EPKaAta I KOPPCREMONNOH TTACTHIT 5! ey Ald MM H 360 MM, Coorse tt 
BeHio, Paanye KpHsH3tibr 3epKata ZF 1250 MM. Cacqopatetbio, OTHOCH 
TEAIDNOG OTBCPCTHE KaMepbl Hodivadered bet. 74." Macnita6--0.4 MHUYyTb 
Ayru B MitidaMetpe. M3 ucprerka erkKO MOzKTO VeMOTPCTb, ATO JHMHCHIbIH 





AMAMeTP HeBMLeTHPOBUUNOPO MOTE ONPCACTACTEH BAK PasilOoeTh paclryen” 
cibepugeckere Bepkada Reon sCMOPMUPOBANOH MAACTHAbE By: 
Pra=Ry---R 1. 

Bouaniew erydae, Ry=222 MM, R,=180 uM ow. crado GbITb, LI 2re ue 
avGaew beiianiy 42 MM WHE B Ppaiyeax 3.8. 
Horatits HOKPbIBACT TRIOUMULb HeOa B42 KBatparubix Ppavived, 

Tak Ka&k (OKAIbHaT HORCPXHOCTH I Le COGOH Cpepy pa ON 
op Kaueerse MoTOMaTepHada Ha AAHHOM TOAGCKOL WX PEG GOTEH ITCHKA” 

Orparkatcbliast HOBCPNHOCTb 3epKa-Ta BOS at AJIOM HTHCBBIM CACM. 

To. ioiesoemman Tle 1. Pop aae wl ke Napa se 154 |, SDOMATH- 
YOCKES) QOepRalLIGE RAMeDEL PBCCUITOS ee HRIOTEOH, OUF Hh 
ROQHAUHTCADUA TH TDE LODHI 1OSTHDOGKE HECTDY MSTA EAMCCTEO HOOPLA 
Hil SUCRE! HO Bee MY GTATURY he ee coe he eee at. He, 
HapaciakTimeckol yerauorie No 5, KOTOpPaAA cHAGowcra PACH DEN Tear 
MOCXCIEBMOM. HL ODOCHOTHBACT AOCTATOWRO TOROS ICO UO AR AKCTHIC HACE) 
MOUTA, 

> To hore ert iLas: Peo Oa ee Pe On 

POPROMNTA. CTO CRON) A ee ORP ATi TAA ey ego aT: 
OMOPHOAIMCCKHE THA PEEL Lar lO. ast BEC AE TT ES LAT MSSCHMYMOR OF1C( 


aiids 


we aos = a 
4 wy ptt 7 AY Re eee eae Reel [85] OKOTO Ppex- 
Ka. MAb. Bbiiiecn i 18 Hooves 2a eae x ie Oe Ge eae SAS es | 


COT BPOG, TIDHHATUICZ8 HOST KOTOPDIN K fOsOH 1AM ObiTa HAL C70 se 
sera. JL HAXOAMCIUIS IEE HCraTHBAaN SBeL1, KOTOPbIC AOdATDE ODLIT ae 
bororpadiposalhh, BOSHKTA HOQONOUEMOS TD OTORCWCIMUTIs MC ese nine Hi 
KARKHNX-HGO (OTOP nadir HOCKEN KAPTAN HeGa, Ee KaueetEe NOs TeJUHIX MBE BBO: 
past KapTbi Mpaniilin WaaMea HOTOMY, FTO, BOTHCDBbES, OHM ee 
HocTbO VOoWAC B OOeDBATOPHE, BO-PTOPbIX, MACHETIObE Kapyh CPy a Hid Hib 
Anavica if Heniefi Kaveppl ey qenTedpHo CcainaKeser Elo KapremimniM Ka- 
TATOPA KOPOTRONOPHOAHEE KIN THOeLL PocylapetBen Horo ACTNOTMOMHUL- 
CKOPO HECTHTY ba HM, ihren Opra Mol MpHCTYMILHL & COONpPAalo KaAPT ORPOCy- 
HbIX SUC3L B PUSHIN HCTOWNIKAN, Pe TOAPKO OUT ODT OFYO.THKO! Rall a oh 
HCKOTOPOTO KOTHICCTRA SEC31, HOMUAOULEX Bo OTD acrporpatu ISCKUX Kal: 
Tadoron «Kapthl Weda», WAM CAaMIM TPHIWAOCh COCTABATATD Hs. {loc.e »TOrG 
Mb MPHCTVIIH K OTOACIOCTETCUMO MeCpeMenipix Ha KapTa Ppank HH: Aah: 


s* 8 3 106 oat 
ca. Sror MpOHece OKABAICs SMOBOVIbDIO TPV Oc MIKHM If KDPOMOT.THBDIM H3-3a 
‘3 Omceniaronul pacugmaracy  CHEMHaThRO HArOTORACHHON KOPpeEToPYIOMeL, ATEN 
1 “Tey 5 try gy : ny vy. {€ PTRCAT- 
Tina suai Tlic Cura, KOTOpAsT, OHAKO, UOKA CIE HC NCHOWALBYETCA. TO. NOVHO 
Bath, YO fp cHevocmie 111.74 AMH3a MOPOAMT SHAUINTCALYIO ROMY, 
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roro, UTO KOHPHrYpaunA 3Be3Q HA HEKOTOPbIX KapTaX ObLIa CHAbHO HCKaKella. 
Tem ue Melice, Mbl CYMe@JIH C NOHOH YBepeCHHOCTbIO OTMeTHTD Ha KapTax 
ABCCTH KOPOTKONCPpHOAHYeCKHX Ween”. B HeKOTOPpOM KOMMUCCTBE 3BC3/LbI H3 
Halcro CHHCKA OCTaJIMCb HEOTOKECTRICHHDIMH H3-3a IOXOrO KauCcTBAa HC- 
NOMUDIX KapT. Hloce sroro, Ha ocHoBe OKIT3 mut cocrasnan uMennoi Kata- 
‘OP HPOrpaMMHbIX 3Be3/, CO BCCMH HEOOXOAHMDIMH JLAHHbIMH, Kyla cHcTeMa- 
THUCCKH SAHOCILTHCh BCSIKHE H3MCHEHHA HW JONOJICUHA, 3aHMCTBYeMbIC  H3 
Pa3ibIX HCTOUNHKOB, MOCTYMaIOULKX B Hallly oOcepBaTopHn. 

§3.MeToaAnKa na6Mtogennu. H3zecruo, uro uedenap Meusior 
Ber TO Mepe H3MeHcHHs Gaecka. B MakcHMyMax G61ccKa OHH NoKa3biBalor 
NOAeC PAWN CUCKTPATbIUbIN THI HW, CICIOBATE.MDHO, OHH ropsyec, YeM B Apy- 
PUX (Pazax. OTO B OOMLEM, 3aTPYANAeT IPHMeHeHHe Ween, /Li9 3amay, ces- 
SAIHbIX ¢€ H3YYCHHEM KOCMHYCCKOrO MOMIOUleHHA CcBeTA. 

Bee xe, B Calyyae O/IPOMepHOsMGeCKHX Ween, cpaBiuTeAbuo aerKo 
MORO WaHTH BHIXOL 43 3aTpyHenMA, Ec npennomoxKuTb, uTO C~opMa KpH- 
BbIX H3MCHCHHS OfleCKA HOATONCPHOJUMICCKHN LODCHL He NOABeprKeHa 3aMeT- 
WbIM H3MCHCHHSM B TCUCHHE jLOCTaTOUHO JUIMHHHIX TDOMe?KVTKOB BpeMecHy, 
NTO JCHCTBHTEADHO COOMOMACTCH JULI OOADINHHCTEA 3BC3;1, MOXKHO HX (boTo- 
MPaPHPOBATb NPONSBOTDUO H BaTeM PeCAVULAPORATE MOcLyYCIble  3Be3AHH2 
DCU HIEDE K ONpeLeIennoi (ase NO crarwlapTibim KpHBpm Tlapenaro au Ky- 
Kapkuna [87], Taxol mMeromukoit yenenmo uontb3yeren T. C. Banansau p Bio- 
PakaucKon OOcepBATOpHH [S88]. Man ake, pyKonorActByach TOM 2Ke CcooOpa- 
AKCHIDIMIE TH BbITHCIAS HO KaTaIOCY MOMCHTbE MaKkCHMVMOB, MO?KHO oTorpa- 
WUPOBATh HX B UYRUDIX Pasax, KAK YTO Neda B AGacTyMaileKoll OOcepBa- 
ropa M. A. Bamanunzse [67]. 

OULAKO, CICLYCT OTMCTHTb, UTO NepHOALT MH CBCTOBHIC KPHBbIe HCKOTO- 
PHIX LOPOMCPHOJLHYCCKHX TeMeCH'L NOABCDPaOTCaA 2NAYHTCIDHDIM H3MeHeHHSIM 
[89] i ONH Tpe6ylor, OcOHeHUO B HCKOTOPHIX citVdaRX, OCTOPOrAHOrO OOpa- 
HWLCHHS. 

HatooKentylo MCTOAHKY OTDeIQIeHNa NoKasaTetel? weera jJlLOaronme- 
PHONMVECKAX Weert UCIb3A pactpoctpalirh Fa KOPOTKOTeDH- 
omHuecKiHe  predursin. Kak napecrio, mocarrneintee OovIPlIMucTrBo qe- 
POMCHUDIN 9TOTO THNA oTsrueHo 9xd@eKtom Haawsxo, bo MuoxwkecrBe ctvaacs, 
HW3SMCHOIUET (OPMBE KPHROH OCCKA COUPOBOXKAAIOTCH H3MCHCHHAMH TepHo- 
JOB TE @MVMITVW, BCMICICTRIIe Uero OOPalenwe K CTamLapTubIM KDUHBDIM JIA 
CAVES KOPOTKONCPHOTHUCCKAX IePen/L Tepser empire. Co pyro cropotts, 
OUCHILLNO, YO OUPCLETACMbIC, C IeTblIO H3YICHHA MOKPACHCIAT, TOKAZATCH 
BOTA STHX 3BC3,1 JLOAASIIbDE OTHOCHTDCH K OJHOH H TOW Ke, COBEPHICHHO onpe- 
AOMHON, ase. 

Hecieroneauto CNeKTPOB APKHX KOPDOTKONEPHO! TlOCKHN Loder. moka3a- 
8) NTO B ATMOC(PCDAN YTHX 3338/1 TPOHCXOSIT, B OCHOBHOM, Te 2ke (Pu3Hde- 
chi TIpoweccbl, YO MY LodronepHoruyeckuHx uedern. Ho, maa mocietHHAx 
VCTANHOBACH OUCH HOOOMbITHDI MaktT. Onpeneisst coeckTpaIbHble THNbI Ha 
ACHOBE JBVXMeP Hol, KeTAccH@HKAIMH 11 momronepnommueckux medens, WH MmpH- 
rackasd omperetenia Crpyse [90] min 7 3ane3n, Kone [91] oOnapyaua, uTo 
CMOKTPaIbMbUL THIL B MAKCHMYMG O.1eCKa TDAKTHUSCKH OcTaeTCH HCH3MCHIIbIM 
ipH mepexosle OT 3aBe3 C HanOomtee KOPOTKHMH MeDHOA4MH K 3Be3aM C 
HanOorce JIMTUbIMH TepHoslaMH. AB MMHHMyMaXx GOJlecka Hasuilo TecHad 
SABHCHMOCTh MCAKLY CHCKTPaJbIbIM THOM HW JWIHHOH MepHosa. 

Bosnnkact ponpoc.—He HaG.HONaeTCH 1M MOMOGHOe ABeHHe JL KOpOT- 
KONCPHOMHYGECKHX Heden? B cayyae MOMOKUTebHOrO OTBETA, KarKeTCA CO- 
PBCPINCHHO CCTCCTBCHHbIM, 4TO ONPeeIeHHA MOKA3aTeeH WBeTOB JLO.I2KHbI OT- 
HNOCHTbCH K MAKCHMYMaM OulecKka. Ha STOT BOTpOC MOrIO Obl MpO.IHTb CBeT 
CHCUMNAABHOe HCCTeELOBAHHE CMeKTPOB JAHHbIX 3Be3H, KaK 9TO WeMavlOCh JLIA 
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AOJPOMEPHOUHYCCKHX wWedens. Ko corkaJIeHHio, TakHe MOULITKH He IpesnpHa- 
HMUMaJIHCb {LO MOCIC/ANerO BPCMeCHH. ITO B 3HaUuntetbuoll CTeMelHt oOyeton- 
MACHO TCM MAKTOM, YTO KOPOTKOMCPHOAMYCCKUC IKC(PCHAbL HAMHOPO yYeryltaiot 
JLOJTPOUCPHOLHYeECKHM nePely aM O BHAHMOH BelHYHHe, TOIbKO B KOT 
1953 rosa nosBiiacb padota HpBanoseKxol [92] 0 cHeKTpOcCKOIUINeckKHX Mc- 
CIGLOBALHAX 18 KOPOTKOMePHOAHYeCKHX LUCDeHA, B WHCTG KOTOPbIX He 5Ce 
HAGMO/aIHCb B MakCHMYMAX. OJHaKO, PAaCCMOTPCHHC CVHLOCTBYIOULIN JLU- 
HbIX HOKASIO, YO CHCKTPAaIbIbIC THIMb! KOPOTKONCPHO-LITCCKAN IeMCHL LDH 
MAKCHMYMAX GlCKA SAKTOUCHbT, B OCHOBIOM, B Upesetax AQ---A3. 4To, & 
HCN HICH 3Q/LQ4H, 3ACTABMAIO Hac ONPCAGIATbD EX HOKASATCIN WBCTa HMint- 
HO B YTHX (pasax. 

Mocko.ibky Haniel 3Qaauell ABINOTCH HSYYCHHC HBGHPATATbHOPO TOPO: 
MicHit cBeTa B PadaxTHkKe B PaBUbIX HaIPaBICHHAX, TO HCCICLOBAHHIO JLOILIX- 
HO MQABCPPUVTbheA BOZMOKUO GOVLbUIee KOTHYCCTBO BPC, HO HaOsHO sci: 
LAV LOH HOPCMCHHOH, BOHICAHICH B Mall) CIHCOK, B TCUCTIHG BCeTO ca 
H3MCHCHHA Odecka MOBACK.TO Obl Kpahue Me/WMICHHO HAKOMTeHHe 140,T10,1 
TCUMDUOPO MaTopiiata. EctecTBeiio, YTO MO ITOH MPHYHIIe CYULECTBCHHOG Gita- 
UCHHE HMO JIM Hac RbISCHeHHe BOMpoca--C KAKOH TOYLMOCTHIO BOSMOAHEG 
VCTAHaBIIBaTh MOMCLThE MAKCHMYMOB, TPC ABAPHTCAbHO, HO H3BCCTILIM IC. 
MCHTAaM, 

Mbt BDIGpATH HB NaINCrO CNHCKA TICCKODKO JCCATKOB 2BC3A, OQ.TCR Hall 
MCHCO HATQ2KHO HBVICHUBIX, H CoGpacl Lis unxX B PocylapcreenHtom acTpodd- 
wtyccKOM IicTHryTe uMeHH U]repnoepra see, Kora-THOO OMYOAIKOBAMI DE: 
HAGHOACHIBIC MOMCHTLE MAaKCHMYMOB, TULaTCADUBIH  alae1H3  AWarpaMM bi 
«<O—C» yOu tac, ¥TO xTeMenTa, slaiibi B OKRTI3, xopoino ylosqerna- 
PACT OUCb MCOOILINOG KATHYCCTBO 2BC2L. TO OOTLACHACTCH TEM, YTO, BO-TED 
KBIX, KAK OTMCUATOCD, JL ae mePerwl XapaKkrepent vp- 
Ment BrakkKO 1, BO-BTOPLIX, PB COPOKOBLIX MH UATHACCHTDIN POAAN WAWIero CTO- 
ACTH HAOTMOMOHUT HCL STHMH 38031aMH HW YTOUNCHEGE HX 9TCMCHTOB TPCHs- 
BOsULTOCD MacTO. Tpit TAKUN COCTORTEABCTBAN HOIb34 ObLIO AOBO-ThCTBOBATHCH 
TOHUTLIN MOMCETOB MOKCHMYMOB Hat bi 


CIUIMRKAS EH TMCPCMCHITTBIN GTB BIMHATC, 
Kelen (Vie) GE L\ oi TCUCITHE WOK 


OKABANHCh BUIIVACIOHIIDE EE POTOTPAPUPOBAT 
B HCCKOADKHX WasaN ¢ TAKFEM pacyeTou, STOOL Tag icHHsIME ObLTH OXRAL 


? 


bh 


YCUbE TE MOMCHTDD MAKCIATYSTOR, 


HAG MOMATQIBNDHE MATODNAT MBE TAK AIHP AH Wo aHaOePpanlwoulos Ka 
- : ra fF zie 
mepe Hiauiira, nospotiioe o1meanie XGTODOU eerest B pCOoTas [69, 55}. 


Jest ONPOTO TOA HCKGBATOTCH HBOTA BPEL MUP BOCHOLD3OBa. THC 
oe adotatiloty gp AGacrymanekeit oGecpnatopem MAL Bamlakiige 


JULKOT, } 
HE. K. Xapanse [G3] npitaireecalter, K OPpVITse OT HOCHTe.TbIEDEN CHOCODOR 
iO TH XPOMATITYECKON 


Ho gaKcqoNatomtelicd Beste, ayioulem. Ha Oo WworoH 2 

IACTINIKG, HASIC7KAUUIAL HeDeMCTICHHOM Haceerol HOaViEpoTes WRa Ha05pa- 
KOHMS SBCBILDE B CHES Tp ovsevrrprx cevuax. AV A, Bonragicise cocTaBieT UpH- 
BOJLCHIbIM CHOCOOOM Ha TOH ake Kamepe cuctembl TIvitwra Katador TOKE sa- 
IRCTOR BICPATAKTHYCCKHX TYMOHMOCTCH Ff AOJTPONODHORHYOCKUN TE- 


TOTCH 
HOPATHROB C JABY M4 


Demet. TLoeromictBaMl ChocoGa ABLUOTCH! MpPOMPeTCiHiTe 
H30ODAMKCHIGIMIT & COBCPHICHHO OAMHAKOBHIX YCAIOBHAX, ObICTPOTFA POTOMCTPH- 
UCCKO! OOPAGOTKIE HEPATHBOB, IKOHOMHOE PacxoJoRAlie CoToMATCpHAsts 
HoT. f. Ochornpmt ero HelocTaTKOM stBsteTCH TO, ITO Ra W30bpaxkelHs 
HCCICAVEMOIL 3Be3bI MOTYUaIOTCA He OANOBPeMCHHO, a Mocs tOBATCABMO. 
Tlepey, TOM, KaK TIPHCTVMHTb K TTaHOMCDHOMY HaKOT.TCHINO MAG Mo/A- 
TCADHOPO MATEDHATa, MBI OCYULCCTBILTIM IOCTHPOBKY ONTHKH HICTPYMCHTA H AO 
Ciuc XOPOMIHX H30HpaKenHll 3ve31 1O BCeMY NOHO (PPoKaTHHOH MOBCPXUO 


CTH 3¢pKava. 
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IIpounkaroulad cla Hamlero Teleckonma JOBOJIbHO BeHKa. J,axe npy 
HCOMAPONPHATHBIX ATMOC(PEPHbIX YCIOBUAX, B CeBepitoM NOJIAPHOM pste MbI 
NOyuaH Ha mietke «H30xpoM» (HHK®HV), syscrsurenbuocrpio 1800 no X/JI, 
3a 40) MHHYT, 3Be3—qbr 1/™ Ha sro Ke MleuKe, Yepes cBeTomuiprppl BG3 
nu GGI1 3a 5 mMuHyT OODINHO BHIXOLAT 3Be3AbI 12", BNOHeE MPHros/Hble JWI 
(POTOMCTPHH. STO jaslO HAM BOSMOMKHOCTh BaPbHPOBATb, JLIA OOJIPUIMHCTBA 
NPOrPpAaMMIILIX 3BC3.1, MPOMOKHTCIbHOCTb IKCNO3MHUHK B MHTepBadax oT | 
MHHYTbI 10 7 MHUyr. B BecbMa PpeAKHX CyUaaX Mbl BbIXOJMIM 3a 9TH TIpe- 
JLCJITbI. 

B uauade padorht JOJUKHOC BHHMAaHHe YieJL10C> BOMPOCy—-KaKk TpOH3- 
BOJLUTD (boTrorpadupowaline: MOKaIbDUO HH RHEPoKasbHoO. H3eecrno, wo npu 
BUCDPOKAIDIbIX H300Pa7KCHHAX XAPAKTCPHCTHYCCKAA KPHBAA AOPMKUTCH Soviee 
KPYTO H 3Be3/UIDIG BOIHYHIIbE ONpeLeIMOTCA TOMeC, TEM MPH OOBMHbIX CHHM- 
Kax. Ho skcTpaokabublec H300PaxKeHHA 3BC3I, MOJYYICHN ble TeeCKOHOM CH- 
erempl LifMigtra, HMCIOT BHA TOHKHX KOJICH, H HEKOTOPble aBTOPbl CUHTAIOT HX 
HCPOJWILIMH Jkt H3Mepeunl [94]. C ppyroit cropoubl, B clyyac PoKaJIbHbIX 
CHUMKOB, B PILLY OOMbDINOH CBeTOCHAbI KAMePbI, TpasauwuA B SBe3HbIX BevIH- 
uHuax HegnauntTeipua. B pesyabTare o6pad6oTKkH pana cHAMKOB CeBepHou 
HOMAPHOH MOCTCMOBATCIDHOCTH, MOYYCHHbIX TIPH PasHbIX YlaseiwHAX Kacce- 
Th OT c(PepHyeckOro 3BepKada, Mbl MPHULIM K BbIBOALY, YTO lan yULIHe xXa- 
PAKTCPHCTHYCCKHE KPHBHIC MOTyyAOTCSH B TOM Cay4ae, CCN POTOMMACTHHKY 
MoMecTHTh la pacctosuun 0.15 mM ot doxyca. Hlepemetitaa kacceTy WacTowbKO 
¢ YYCTOM, pasyMcercs, TEMMCPATYPHbIX KOTeOAHH, Mbl Ha MpOTHKeHHH BCS 
paOOTLE CTAPAAHCh HCH3MEHHO TPWepAKUBATbCA ITHX YCOBHH. Cuemyet OT- 
MCTHTb, UTO HCHOAL3YCMAA CHCTCMA ABJAeCTCH KOPOTKOMOKYCHOH H JOBOJIDHO 
YYBCTBATCADHOH K TeEMNepaTYPNLIM H3MeCHCIIMAM. MuoroeTHHl ONbIT MOKAa3a.l, 
UrO UP H3MCHenuH BicHNel: TeMMepaTypbr a 8" NoToOKeHHe CPoKyca CMe- 
WlacTcs! Ha ONO ;[eteuHe Oapadana KacceTHOH YacTH, YTO COOTBETCTBYCT 
0.15 mM. 

[laGoslelis Bech B ACIIbIe, SOesyIble HOU, APH XOPOMIHX aTMOc 
epUbix YOMOBHAX, Gapaee BAIYHCIATKCb MOMCHTDE MAKCHMYMOB 1 TepCMei- 
ast CitiMadach BO5-—7 (basax TaKHM OOPa3soM, YTOOb! BHLUHC.TEIIDIH MOMCHT 
MAKCHMVMA BAHHMAT B JAMHOM PAC HAGMOAEMHA MPOMEXKYTOTNOS TOMOKC- 
nue. B 2apllciMocrH OT JWIHHbE Mepyojla, TIpOMC”KYTKH MeaKAy Pa3zamu Opa- 
much or 10 munyr no | vaca, B kaxmon (base cboTtorpadupoBsaitte MbL Haut 
Hav B CHITIX elv4ax, TocTe "Cro, TIPepbIBAN SKCNOSHIHIO H MepeMecilad SBC3- 
ny Wa kpecte Wren rufa, Mepey KacceTOH MBL MPOKJaAbIBaIH KeJITHIN 
DIIDTP H CHOBA NpACTYMaTH K IKCTOHHPOBAUHIO JLAIPION 3BC3AbI ¢ TAKOK Ke 
oxcno3nien, Tporomkiterbuocth pa3ppiBa %KCHOZHTMH, Kak MpaBH.To, Ue 
Mpenpliata OLNoH MuItyTh. CopepiiicHHo ACO, UTO MPH MPOH3BO.ATbHOM Me- 
POMCHICHHH 3BC3Ab B OKYAApe Tila, H30Opa7KeHHA nmepeMeuwioH MOryT Te- 
PeKPLITh JIpyrHe 3Re3Apt cpoa, BO H380exKAHHe YeroO Mb MpcABApPUTe.AbHO 
YCTANABTHBAAIH MPH OTOAKMecTBR.ATCHMH C KapTaMy @Poaukinn-AgamMca  Han- 
PABTCHUe NepOMcHleHHa HUCTPYMCHTa JIA KaAKON SBE3AbI Halllero CMACKA. 
Mponopkuteabvocrh YKCHOSHNMH AI KAKO 3Be3TbI HNooupadach C Ta- 
KUM PaACUCTOM, UTOOH! MPH OMPCACMCHHH 3BC3UbIX PCIHYHH B MAKCHMYMAX 
GACCKA MOOKHO GObILIO BOCHOA3OBATHCA TIPAMOIHHeHHOH YaCThIO XapakTe- 
puetieckoit KpuBoli. Ha6mogenna oTyenbupix (a3 B PH.TTPaX Js 60.1b- 
INHHCTBA HCCICLYCMBIX 3Be3J, 3alHMMaAH Bpema or 7 go It Munyr. Yuntopl- 
21 9TO MH UPHUHMaA BO RHHMAHHe XOPOIIyIO CTaOHAbHOCTh MpO3spayHocTH 
armocdepbl B TCUeHHe Hou Ha Tope KanoOnau, MOKHO 3aBeAOMO NOMaraTh, 
UTO BIIAIHe abPeKTa MOCMeMOBATENbHbIX IKCMO3BHIMH Ha HAW Pe3yJbTaTHl 


npakTHueckH We GyeT OULYTHMO. B cBOGOJHbIe NPOMeKYTKH BPCMCHH MCXK- 
ny cbasaMu, B TAKHX %Ke YCTOBHAX HC TAKOH *e 93KCHO3HUMeH cbotorpadi- 
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POBANCH B KadecTBe CTANAAPTUbIX 3803. CeBpepnpi Hoaspupit pst 6e3 ra- 
AMpPOBaulHsl, 

BCACACTBHE {ORO-IbHO TOUNOH yCTAHOBKH TeIeCKONA No AaSHMYTY H HO 
MMpote Ho XOPOMerO NOMA YCOBOTO MCXAINIAMA, H30OPaKeHMs 3be3/L Ha 
HCPATHBAX NOAAPHOH TOCACLOBATCIbHOCTH H LDVPHX  OOlacTeH HeOa HMCIOT 
GHOSHIC OAHUaKOBbHL XApakTep. 

SanmMernoramipe 43 OKTI3 saemeutp oKa3aciieb Kk MOMCIITY Hacros- 
WCPO HCCHOLORATHIT JIA HeKOTOPOTO KOSIIUECTBA 3BE3/L HACTO.IBKO PpyGbIMH, 
WTO JKC MPH HPIHATOM CXOMC HAG TOACIHIA, MbE He Beorala Slocruraclit eT 
> TCUCHHE OJLUOH HOTH. 

B cBo6o/Mibie NpOMexKYTKU BDeMCHH KpOMe HowOca (boTOrpapupoBa- 
AHCb WH JAPYrHe HpOrpaMMIIDic 3Be3,.bl HO MpHusiToH cxeme. 

§ 4. Creropuabrpp uw horomatrepuaa. Kar VKa3bIBa- 
HOCh BAP APLIVHLeM Taparpa@e, PoTorpaupoBallne HEC ICAVeMbIX  3Be3/1 
MPOH3BBOJULTOCD UCpes WOTTOBEKHE cBeTOMUIDTpL BG38 u GGII, cBofiersa 
KOTOPHIX NOPOOHO ONHCabE B padote E. K. Napagge [1h 

OGmtad KpaTuocTh HCHOA38yeMBIX cBeTOdIeIETpoB BC3 u GGIL B Kom- 
OHMAMHH C TLICHKIMH ¢ IMY-IbCHCH <H2OXpoOM> GpLIa onpemectena M, A. Ba- 
maKkHise [67] cHoco6om tpy6uatoro (borometpa wn oKasalacp 3.0 H [.8, 
COOTBCTCTBCIHLO. 

Mot He COWTH HY2KIDIM 3alSITDCS CHCIEacHbHDIM. HCHiITAIIeM WALLA 
CBCTODLTDTPOB, HOCKOTBKY HOAOOIbIG Heetenopanus FE. Ko Xanaase [1] 
HOT. A. Kouwraurenant [54] voKkasai, uro dupmermmpie stamnpre Torra ne 
CRTMUVUOTCH CYMLCCTBCHIIO OF HCMOCPCACTBCHUBIX H3MepeltHil, 

Beeb HeratTupiblll MatopHaad MBP MOSIWUHI Ha TetenKaXx ¢ IMY.IbCHeH 
“HUGOXPOMy» MmpoHsvoicrBa TIA KOH, nosis Koropol B COOTBETeTBHH ¢ Ha- 
HiME SasLAMraMy HDOMCNOJLERE 179 OCOGOMY, TPANYOMV AKO Sclive SV. Hanstv 
¢ BLICOKOH UvecrBHTetbioetE1o (1800 no NIL}. enerouysersirretpitpl cok 
VTOH I MVALCIIT CROGOCIL OT AOMPEKTOB pPaslHYLOro Mmponexorctenusa OG- 
AaCTh COHCHOMT aati upeeTipaerest so GRA ee Pike Mb) ApHBOAUIM KDH- 
PYIO CHERTDADHON UvecrairetHoety tauteil? toca. Hamepeiini s1otes3no 
BETO HO Wane mpocnoe TL MH. Bpetizo p Toevaapereemom onmruye- 
VKOM HHCTHTYVT?, 

Kak FAM VORA OUMT, CCHCHOMUBOBAHNDIE OMWILCHIT  coxNpatmor 
CBO NCPPOHAUAATDIEDIG NADIKTOCDHCTIIRIL BO redetme 5-6 Mecsies co ANS 
BIINYCKA, HOCTC Gr UVRCTBHTATDHOCTh CHIBHO TOUMKACTCH TH 3HQHTOTDHO 
BOspacTaeT Byatb., To sTOn UPHYIIC MDP ORI BEIEVOK LeHbE BeCTH (poTto- 
PpaMupovamle, FO Mepe crapenust POTOMATEPHANA, Ha UMVIDCHSX, TMOMUTIIX 
B pasvinutoe BpoasT. Flo mpH 9TOM, TO 3aBEPCHHIM BABCIVIONLCPO. TLTCHOULbIM 
Wexom PNAKOM A. iH. JloSeprcesa, uence coGuojasaueb npesraeade- 
MIC HAMA YQIOBHSL, OTHGOCHITLECOSE K KAYCOTRY IT NapakTepHeTHKaM MICHOK, 

Hamepcnita KOUTpPOcIBHLIN 3Be3T Na Heraturax TIotioea vOesamr rac, 
UFO HBeTORAsS CUCTOMA, EDIE MCPpCXOsie OT UHeheHOK OJLUOrO HOsRa K ILTeHKaM 
AUPYPOro, He H3MeCHsAach. 

TakiM OOpasom, MbI BIpABe CUHTATH HAN HAO OTH! Ge3ayApoUltbIMys 
B CMbIGTe OTMOPONMOeTH CPoTOMATeNHa a. 

§ 0. Tpoaspacunue. las YVCTAHOBACHHS HaHIVUIIN yetoBHlt orTo- 
rpadayeckoH OOpa6oTku oTOMIcHOK Mbl MpeBAapHTCIbNO HCNbITAaAH  He- 
CKOJIDKO PCUCHTOB MPOSBHTeJIA, MPeLIOACHITDIX B PaSlibIX PYKOBOACTBAX TIO 


(ororpaduu. Odio mpamMensempit B A6actymancKoll oScepRatTopHH MeTo- 
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J10-THAPOXHHOHOBbIL MpOABHTC.1b* OKa3avICH HCYAIOBCTBOPHTCIbHbIM JWI BbIi- 
SOKOYYBCTBHTCJI bu bIX TTCHOK, BCJICACTBHE 3aMCTHOPO BYdadIMPpOBaHHaA MOCAe]- 
HHX. OTO OObSICHACTCA TCM, YTO B COCTAB 9TOTO MPOABHTCGIA MeTO.L BXOAHT B 
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OombWOM KoO.THYecTBe. Tlocze pala mpo6 Mb ocTanoBILTHch Ha 6bIcTpoReli- 
CTBYIOULOM MposBHTete UnOucoBa, B KOTOPOM OTHOCHTGTbHOe COJlep Kalle Me- 
TOMA HCSHaYHTIbHO. 

Tpit NpHPOTOBACHHH HpOxBHTC.LA BeICCTBA PaACTBOPSLTHCbh B MOpARKe, 
VKa3aHHOM B pellente, HOce Yero PaCTBOP JLOMOSTH ACH JLMCTHANHPOBaHHOH 
BOMOH No 2 AaTpon. Jas SaMCMICUHA BYATHPYIONlero ACHCTBHA MpOABHTCIA 
OpOMHCTHIH KATH OpavicaA B ipa pasa OONbIUCM KOVUTNeCTBe, TCM 9YTO Tpe- 
OveTcs! TO OODIKHOBCHHOMY pelenry. 

TIpoapicnhe MICHOK MpOHSBOAHTOCh CTEAYIOULUM OOpa3som. B creuvatb- 
UDI MCTAJIAYeCKHH JICPKATCTb BAKMALbIBATOCh HeCKOAbKO THICHOK, Hocse 
ucrO OHH OFMOBPeMeHHO Dorpy«KadhHch B OayokK c NpoABHTCIeM. BpalienHem 
AepakaTeds B Oauke OCYIICCTBR.AULIOCh SIeprHylioe MepeMclunBaHhe pacTBopa, 
UTO ABMSICTCA CYLICCTBEHHBIM A@fCHTOM HDH NpowRleliuH CKPbITOrO dotorpa- 
(piueckoro H30OparKenHs, TLienkH WposBasLIch B TeieHhe 6 MHITYT TIpH TeM- 
wepatype +18°C, mpuyem, mocrosueTBO ‘TeMNepaTyphl MpoOAB.TeHHsl KONTpPO- 


‘IHPOBAa-IOCh. 
OUKCHPYlOULHTL PaAcTBOP HPHPOTOBJIAICH TO PCiLeNTy: 
PHMOCVAbDPUT HaTpua 250) Tp, 
CVIbQUT HaTpHa, KpHAcTaywinueckit 30 rp, 
BOA JLACTHAINpORannand 1000 rp. 


K pacteopy jo6apasocD 2.5 cm? cepnofl Kacnotp. TToete dukcupo- 
BAHHS UCPaTHBbL TIPOMbIBaJIHCb B TIpOTOUHOKH Boe OKOTO WBYX uacoB. Bo 
W3OOK ae SallblienHA PotorpaduHyeckoro COA Ha HeraTHBaX CYMWIKA M.1eHOK 
MPOH3BO/LUTaCb B 3AKPbITOM ALLAKe. 

§ 6 PMoromeTpuHucckKnHe HN3EMEPCHHA NeratnBoB. K 
ITANOMCPHOMY HaKOMICHHIO HaAGTMOLATeAbUOTO MaATCPHaTa Mbl TIPHCTVMHVIH 
c moist L951. roma nw mpomomKasH ero WO HonGpsax 1955 r. 3a sTO BpeMA 
HaM yjlaloch Mpona6.tonaTh 134 KopoTKonepHoslMyecKHX ILeernspl. Bcero 
noryyeno 1220 nerarHeop, 43 KOTOpHIX 286 oTHOCHTcA K 3Be3,amM CeBepono- 
INPHOH MOCTelOBaTeJIbHOCTH. 


* Wsroropiaercx nO pementy: ra&.ipoxuHon 8 rp, MeToOa j rp, Cyancbur HaTpHA, KpH- 
cTAU. 50 rp, coma OesBOaHaa SO rp, OpomucrHM Kanu 3 rp. 
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TOUNbIM (POTOMCTPHYCCKHM HMSMCpeHHAM MatTepHana  mpeuICcTBOBaA 
BU3YaIbUbie OLCHKH OGlecKa C LWelbIO OTOOPAa HleraTHBOB C H3800PasKCHHAMH 
SBC3/L B MaKCHMYMAaXx Ovrecka. 

Onazatoch, UTO B VTGH (base ChotorpaPupovaineb TTbKO LO2 KOpOTKO- 
HepHO Wideckhe Ween bh Lradsnojeiiipts MOMCHTOB M@KCHMYMOB B Lalor 
paGore Mb He TiDHBOJUE!, TOCKOMIEKRY OF vexe OHYOTEKOBal bE Haman [95, 96], 

MOTOMCTPHUCCKHC H3MeCPCHHA HeraTHBOB HPOWSBOLIACh Ha QoTOUwJeK- 
TPUYECKOM TeDEFHCPPHDVIONICM MHKpPOMoTOMeTpe AA@-2) exemMa KOTOpOTE 
HpPCenauseTeil Ha DHCYHKE 3. 

DD BILLY TOPO, YTO MHUKDO(POTOMCTpP bE aNHOrO THA B TOGO BPMs 
HOATVYTAHE HEEpOKOG pacopocrpaliciiie, Mbl ie COWIH HY IKHDIM HS TO?KHTI, 
ALeCb NOAPOGHOC GINCalic CHTHYCCKO! Ho MeXalmMuceKoOH YWacTH UpHOopa H 
MOTOUHKIL EDCHSEO0CTBa PaOoTbE Wa HOM, TEM OO¢lee YYO TaKOC GIACAtte 
yrke onyoankonano B Biosrerciax AdacrymManexol acrpoPHsHyeckoH O4- 
ceppatopi (P. A. Baptas, [97]). 
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TIepes, TeM, KaK TPHCTYONTh K HOMCPCHHSIM, MbE TIpOBeaH TELATCThHYs, 
lOCTUPOBKY CLAMUbE MHUKPCMOTOMCTPa, B pesy-Iptate Yero JLOOHANCL O;HO- 
poo MoTHoctH Onka, 12-potbToRad vata fo wuraercs WLIOULbIMH aK- 
KYMV-GITOPaMH, KOTOPLIC OOeCHCYHBAIOT XOPOMIVIO CTAONADHOCTH Takada. 
Tipu uamepenisx Bee BpeMs WOsVicpeKHBaIed Hankacl Tawi Bp lf pompr. Jas 
TOPO, UTOOH! VCTAHOPHTOSb MOCTOSHCTBO PQKHMa PFOPCIHH CLOMIIDE, HSMepCtity: 
HaUifeiieh wepe3 20—-GO MHllyT Mocse ce BKMOUCHHS, 

POTOMCTPHPYCMas! TLICHKA SAKQIDIBAMACbD MCALY JIBVMSE MbOosPauiibi Ma 
(POTCHPAQMHYCCKHM A TWelACTHIKGMH Ha CTOTHKe MpHGopa, HOCTe Bera Bo Tose 
SPCHI MERPOMOTOMCTPa BBROJULIHCD H300PaKCHHA 360301. 

Tax Kak OTK-IOUCHHA TadbBaHOMeTPa  UPONMOPNHOHA-TbIbE — CbCTOBbIM 
MOTOKAM, NalalonulamM ta (oroyxreMeuT, TO MeDV (ororpadMtyeeKkoro AeHeT- 
BIT CBOTa 3BC3'] Ha IMYAbCHIO, TAK HasblIBaCMbut «oTCueT MAXpodmoToMerTpa» 
EZ, BUIMHCASHOT HO PopMyule: 

+ Ny Nn 
E 1000 Lisa A 
Ny —— Ny 
re #,, CcCTh orcuer PradbRalOMeTpa MHKPOMOTOMeTpPa HPH NABCCHHH 14 
SBESILY, My IDPH MABCJICHHM Wa (oi, Ny --OTCUeT TaALDBavOMeTpAa TIPH 3a- 
TOMHUCHHA orostementa. Kosmduuvent 1000 peeren Wid yro6cTBa BbIMHC- 
JenHH WH OOpadorKH. Tip usmMepenHAxX ny BCera NMPUpaBUHBacTcd HYG 
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NepeMCHICHHeM IKaJIbl PasIbBaHOMeTpa, OvlarogapA yvemy Aaa £ nowyyaem 
OogIce MpocToe BbipakKeHhuHe: 
ny 
E=1000 —. 
nf 

[Laat Kak {lOrO H30CPaaKCHHHA Mbl OpadH MO ABa OTCUCTa Ta bBanOMeTpa 
HW TAKOC 2K KOAHYECTBO—IPH HaBoslke Ia (OH OKOIO 3Be3bI. CperzHHe 
APHMMCTHYCCKHE H3 OTCYETOB Ha SBC3AY ny, KH a (POH wy CAVAKHIN {LIA Bbl- 
UHCVICHHS! BEAHYHUbE £, 

lisseetito, TO KPYTH3Ua XapakTepHcTHUCCKO!H KPHBOH B  HeKkoOTOpOort 
CTCHCHH 3aBHCHT OT pa3Mepa TPHMeHseMOH TIPH W3MepCcHHsAX JWadparMot. 
Tak, Haliphoep, CCH ILIOUAlb OIHKQ 3UauHTCIbLHO TpcBbiwaer — pasmMep 
MAHOOVILIICrO H3 HSMePsIeMbIX H30OpPaxKCUHH 3BC37, TO XApAaKTeEPHCTHYCCKAA 
KPUiPas <LOZAHTCH GO1ee NOTOrO HW, CTalO-ObITh, TOUHOCTb ONPCHGICHHH 3Be- 
S/UIbDIX. BCSIHUHEE cituakacres, Licpea WauavIOM H3MePCUHE Mbl HCIIbITaIH pat 
JWaPparmM PasHUAbIX jJMaMETPOB Js YCTAHOBACHHA OMTHMAIbHOrO Ppa3sMc- 
pa OanKka, Tlocie alavv3a Xa@pakTeDHCTHYeCKHX KPHBBIX, — MOSLYYCHIEbIX C 
PAGMbDIMH JUta:parMaMH OAHOrO H Toro mae ucratHea llomoca, Mbl ocTaHo- 
BiLIHCL Na wnadparMax, HMCIOULMX AHaMetppr 2.0 a 2.5 MM, T. ec. We | ou 
No 2, cooTpercrseHHo, B HauiHx oOo3nayeHHax. 90% H3MepHTesbNOH pado- 
Th! ObLAO BEIOIHEH ¢ Anapparmoll No 1. Jivuib Tp H3McpeliHH Hs00paxe- 
HHH SIPKHX TICPCMeHHBIX MpHXOLHIOCb HpHOeraTb K AMadparme Ne 2. 

§ 7. TlocTpocnuue XapakTepuNCcTHYeCKHX KPHBHX 4H 
BHBOJ WOKAZaTeTeH WBeTAa. Kak OTMe¥aAMOCh BBIMIC, B KAYeCTBE 
CTAIVLAPTHDIX SBC3/, JI MOCTPOCHHA XNAPAKTEPHCTHYCCKHX KPHBbIX HaM CJLy- 
AH 3Be3/LbI TloaipHon o6.1acTH. | 

Heratuput Tlosoca vu nepemMeHiiolt, MOvuelHble Ha IMIeHKAX H3 O,LHOH 
H TOH 2KC KOPOGKH, DKCMOUMPOBATHCb, MPOABAIATICb WH PoTOMeTpuyeckH O6- 
padarhlBaticb B COBCPWICHHO O/IHHAKOBbIX YC.TOBHAX, 

Tak Kak KOpOTKONCpHosMuecKHe Uec(PeH LI B MakcHMyMaX O.1ecka Tpi- 
Hadekat coektpatbHomy THry A, APH NOcTpOeHHH PeAYKIMOMIDIX KPHBBIX 
Mbl OPPaAHHIHINCbh B HOTAPIOM psc, B OCHOBHOM, 3Be3/lAMH, MOKASATCAIN 
WuBeTa KOTOPbIX He SOonpure 0.5 3Be3 Holi BCINYHHbI. B BeCcbMa PCAKHX C.1y- 
UANX HCHOb3OBaATHCh 3Be3 bE NeNe 21, 22, 23 n 24. Tlo nensspecTHbIM HaM 
upHunam, seeada Net7 cHyeroMaTHUCCKH BbITaALa1a 43 KPHBOH, BC1CACTBHC 
yero B OOTbDIIMHCTBe GTYYaeB Oa He W3Mepsdach. KOTHYeCTBO 3Be3q, yua- 
CTBOBABINHN B MOCTEGCIHH PCAVKHHOHHOH KPHROH, B Ka2KOM OTC IDIOM 
Cyiae OPE NCILIOCh 3Be3/{HOI BeIMYHHON MepeMeCHHOH B  MaKCHMYMe 
OvlecKa. 

Sauces MoTorpadmuyeckHN i MOTOBH3YAIDUBIX BOTHYMIE 3Re3.0 TOC.1e- 
soparepuoctH NoNe 8-24, Opa B3ATEE H3 paboTer Cupea mo JlxoltHep 
[98]. Dra paGora cOMepAKHT Pesy-TbTATbI HOBOH PCBUBHH WBCTOBBIX NOKa3a- 
Tech 3pe37, CeBepiolh NOIpuol MOCTeOBATeCIbHOCTH, 

Macirra6 Kpupolt Ovi: 0.2 sBe3annoi BetHunbE (Mo ocH abcunce) # 
i=40 enum (m0 ocn opwHaT) Ha ORHH CaHTHMETD. 

Mpusesiem Wit MpHMepa OLY W3 XApakTePHCTHUCCKHN KPHBBIX, MOCT- 
DOCHIDIN 10 3Be3,1aM Tlomoca (teratHB Ne 2179), KOTOpylo MO*KHO PpaccMoT- 
petb Kak THnNMUHYiO (Puc. 4). 

Kak DILIM, paccesiue TOUCK He3HauHTeIbHO HW 3BC3/UIbIC BeJIIAAbI B 
NPAMOTHUICHUOM YUACTKE XAPAKTCPHCTHYCCKHX KPHBbIX ONPeLCTAOTCH BMOT- 
HC YBepCHHO. 

Pacnomarad PeCAVKIMOHHBIMH KDHBBIMIT BHIIMeMpHBeTeHHOrO Ba Win 
HCCHCAVOMBIX 3BC3A, JIEPKO MOXKHO MepeBoOANTh OTCUeTHI MUKpooTomcTpa 
Eo 3Re3suiere Bemunnpl, Tomyyentinie TakHM O6PAZ0OM BBE3 UII BeTHUHAB 
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OOLIVHO HCMPABAIOT 3a OWWMOKY NOAA KaMepbl H 3a aTMOCIpepNoe oc1a6ne- 
He cpeta, B j.anNomM c1yyae O1UHOKH, OOYCIOB-TCHHbIeC XPOMATHUCCKOH uf 
CPCpuITecKOH aGOepalusiMi, a TAaK2ZKE BUCOCCBHIMH aGeppaliHAMH OTCYTCTBY- 
‘av, Ocracted TO1bKO BUTE »ekTa BHUbETHPOBAIIL. 
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Mo uceteacpaitom M.A. Bargankicae [67]. 107 CPpH CheTa, B pesyeIpTate 


BHMDCTHPOBALHA HOSE Kawepb) oP ikererpa ie PaccromuHH 2°20") ue npepit- 
maior O.OL sbeviten Betidunol Tax xan dororpadyposaunio 1 (POTOMCE- 
pipers Het ee praeMieb CUMITTDIG HOPOMCHUbG, HaM IH pa3y ue TpHin- 
1OCb BDINOTHTD UPH PoTorpaPipoBallin HCPCMCHHOH 3a Tpeledbt ABYX rpa- 
LYCOB. Bee HOHOtb3yeMble SBE3JtbL Cesepnoli en HOCACTORATOADHOCTH, 
OPH MACHITAOC Hattie KaMepbi, TAKA MOMALAGT B UCRHUbCTHpOBAHOe HO- 
‘le. Takum OOpasoM, bLiaOtCHitsle HAMM PsIbl 3BO3/HIBIX BOHYHI Te OTaro- 
MACHbE OLUTOKG MEE MOM KUM DL. 

NOPOLO VeTanoRercHo, YO 3UMIIaA arMocMepa OO1A LET CBROTCTBAMH 
HBONPATCALMOFO OCATAGACHAS CBCTA, IPHUOM, OCIAGACHHE Tem GOcIbIIC, YOM 
MCHDUIC JVI BODE cBeTa. Oucilb YacTO LIA Toro, YTOOb! ABTOMATHUECKH 
HCKTOUHTH 9PGeEKT OCTAGAICII CBETa, HCCICLYCMYIO. HI CTANAAPTIHYIO. TAO - 
HLLIKH (OTOrpPaPupyloT Wa PABHbIX BCHATHDIX PaceTOAUHAX., PasyMecrTca, 
H1O 6B Clydae UCPpCMCHHbIX 3Be31, KOrla NOJLOGNO NHauIMM 3a;7la4uaM CTaBHTCA 
WCIbIO KOJMTHCCTBCHHAA OLCHKA HX O1CCKA B ONPSACIeHUbIX (basax, yeoBHe 
PaBIbIX SCHHTHbIX PacCTOAHHH HHKAK UC MOKCT cobsHomaTpes 

Ilooromy Mb peuiitH peslyiipoRaTh Ha6,1l0jlaempre HaMH BHJLHMLIC 
ABCSTMIBIC BCCUIMHITbE K 3e€HHTHOMY paccTosumio Tosaoca. Eetu o603HauHTh 
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yepe3 m, H my 3Be3HbIe BEIHMYHHbI NepeMeHHOH Ha 3€HHTHOM paccTOMHHs 
Z WH B 3eHHTe, COOTBETCTBEHHO, TO OCHOBHaA QOpMyla MpHHAMaeT BHI: 


Ms, — NM— — gPQ) [F(z)—1]; (1): 
0.4 
F(Z)—ontuyeckan JwHa NyTH J1y4a 3Be32bI B 3EMHOH aTMocdepe, a P(A) 
KOsMPuUneHT mpo3spaynoctn. JlonycTuM Temepb, YTO ms, H m,, PaBHbI BH- 
QHMbIM 3Be30HbIM BeJIMUHHaM Ha ABYX Pa3JIMYHbIX 3CHHTHBIX PaCCTOAHHAX. 
Z, w Zo. Torna nomyaaem dopmy.ry: 





m= may — tty — [F(z,)—F\Z,)]; (2). 


KOTOpad HW CAYKHMa DIA yueTa NOMpaBKH 3a PAa3HOCTb 3CHHTHBIX PaccToA- 
HHH HaOwo0fqaeMoH 3Be3qbI H CeBepHoro movnoca. 

SHayenve KospduuveuHta npospayHocTtu P(A), Bxogalero B STy op- 
MyJly, 3€BHCHT, KaK H3BeCTHO, OT BbICOTHI MeCTa Ha yYpOBHeM MOPA U OT 
MeTeopomormyeckHx ycoBHu. Tlosromy P(A) MeHAeTCA He TOMbKO c Tepe- 
XOJOM OT OAHOTO MecTa HaGJIOJeCHHA K JpPyroMy, HO MOMKeT MCHATLCA Tanke 
B TeYCHHe HeECKOJIbKHX YaCOB JIA OAHOTO HW TOFO Ke MYHKTA. 

B cBa3H C 9THM (akTOM, pu otTorpaduyeckux HaGJIONeHHAX OYEHb 


BaKHO OMpeAeCIATb KOIPMHUHEHT MpO3payHOcTH AVIA KaKMOrO MyYHKTa Ha6- 
womeHuaA. Jia TOUHOH peayKuHH HeOOXOZHMO ONpenemATh P(A) WIA Kax-- 
ROH HOU HaOJIOAeCHHA, HO 9TO TpeOyeT CepHH BCHOMOraTeJIbHbIX HaGu1oje- 
HHH H CBA3aHO C HpaKTHYeCKHMH TPyJHOCTAMH, B BHAY 4ero AaCTPOHOMBI, 
OGbIYHO, MOJIb3yIOTCA CPeqHHM 3HaveHHeM KOSMMUMUMeEHTA Mpo3spayHOcTH. 

Kak NOKa3aJIHi CNeWHaJIbHbIe HCCJIe€AOBaHHA, CBAZAHHbIe C 9>eKrpode- 
TOMeTPHeH 3Be3, H AKTHHOMETPHYCCKHMH HaGlogeHHAMH, KoIdpuunenT P(A) 
Ha rope KanoOuiin mpetepneBaeT HeOOMbIUHe Ce30HHbIe H3MeHEHHA. ITO XO- 
POO BHAHO H3 TaGJIMUbl, 3AaHMCTBOBAHHOH 43 padoTn T. I. MerpenuuBuaa 
[99]. JlaHHble OTHOCHATcCH K 3uleKTpodoTOMeTpHY¥eCKHM HW3MepeHuaM PiA) ¢ 
npHMeHeHHeM cBeTOmHAbTpOB BG3 u GGI1I. 


| 





1942 1943 1944 1945 
| BG 3 GG 11 BG 3 | GG 11 36 3 ac i" BGs [06 I 
| i 
l 
Becna ....../ 0.74 0.85 0.62 0.83 | 0.70 i 0.84 | 066 0.82 
JIETO: 4. om wie |) 10004 0.83 0.65 0.80 0.60 | 0.83 — — 
Ocenb .*....| 0.67 0.83 0.68 0.84 0.69 | 0.84 | 0.70 | 0.85, 
GUME. <a! sires — _ | 0.69 0.85 0.67 | 0.83 ae ae 
CpeaHee sa Tron .| 0.68 0.84 0.66 0.83 0.68 | 0.84 | 0.68 | 0.84 


TTIpeqnpuHss, cheuMabHble dboTorpa*uyeckue HadmOMeHHA Ha aHadep- 
pauHOHHOH KaMepe cucTembI UimMugata c Weubio onpeseyieHuA cpefHero 3Ha- 
yeHua P(A) a WIHH BOoNH 2A 4060 uw 5400 B koMOuHauMH c PHIbTpaMu 
BG3 u GG11, H. Bb. Kanaunanse [100] nonyunna sHayeHua, BecbMa O1u3KHe 
K COOTBeETCTBYIOWIHM H3BeCTHbIM 3Ha¥eHHAM AO6OoTa. STO asIo HaM OCHOBA- 
HHe MOMb30BaTbCA a6OOTOBCKHMH KOsMuuHeHTamMu P(A) KOTOpbIe B CJy- 
uae 2A 4090 u 5600, pane 0.74 un 0.89. Amen B Buay, 4TO ACCHeMOBaHHe - 
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AG66oTa, BbIMOJHEHHOe MPH MOMOLIM chekTpoOosoMeTpa, ABIAeTCA HanOoulee 
OGINHPHbIM H OAHOPOAHbIM MO MeTOMKe HaOMIOMeHHH HM, YTO BbICOTa HaAl 
ypoBHem mops KanHoOnan 6.1M3Ka K BbICoTe ropb! BHvIbCOH, MbI COWIH BO3- 
MOXKHbIM OOpaTHTbcs MpH HaLIMX OlpeAeIeHHAX 2PPeKTHBHHIX DJIMHaX BOJIH 
K onpeneneHHim AO6oTA. 


B o6uleM, lpuBjeyeHve MHOTHX ONpeyeleHHi P(A) OTHOCHTeIbHO JJIMH 
pomH 406 un 560 mp yOenHst0 Hac, 4YTO, HECMOTPA Ha 3HAYHTeJIbHbIe Pa3Ho- 
rlaCHA Pe3yYAbTAaTOB Y OTACAbHBIX ABTOPOB, pa3HOCTH KOSPMHIUMEHTOB JIA 


YNOMAHYTHIX JBYX JWIMH BOJIH, YYACTBYIOWIMX B OMpeseseHHAX NOKa3saTeeH 
UBeTa, MOMyYaIOTCH BOBOJIbHO OH3KHMH Opyr K Opyry. 

Ilogctapaaa B opmysy (2) gaa cbotorpaduyeckHx WH POTOBH3yaJIbHbIX 

JTYGeH MPHHATHIe 3Ha4eHHA KOIMDUUMeEHTA MpO3payHOCTH, MOJYYMM: 
Ampg = 0328[ F(2,) — Fixe) 
Amy =0-128[F(<,) — F(z,)]. 

Orcrona Am = Amyy—Amyy =0.20 [F(7,)—Hz,) | 

Cuutaa Z,; 3eHuTHBIM paccroaHHem Ilomoca Hu OepaA 3HadeHHe PYHKILHH 
F(Z) uz Ta6suubl Bemnopaga, HMe€eM OKOHYATeJIbHO: 

Am=0.30— 0.20 F (z). 

Ilo sToH opMyjle peAyUMpoRaTHCh MOKAa3saTeIM WBeTa UCCACAyeMbIX 
3Be32, K 3CHHTHOMYy paccTosHuio Tomoca. SHayenua F(Z) Opasmncb M3 Tex 
Ke Ta6sun, Bemnopaga mo aprymenry Z. 

Jina nofaBssiomero OOJIbUIMHCTBa OOpa6OTaHHbIX CHHMKOB 3eHHTHOe 
paccToaHue He MpesplinaeT 50 rpamycos. Toubko B ABawLaTH C1yyaAx OHO 
HaxOMHTCA B mpememax 50 u 60 rpagzycos. Tlostomy monpaBKW 3a pa3HOCTb 
B 3CHHTHbIX PaCCTOAHHAX HeBCJIHKH. 

Virax, xapakTepHcTuyeckue KPHBbI€ Mbl CTPOHJM OTMeAbHO LIA (hoToO- 
TpaduyeckHx HW (POTOBH3YaJIbHbIX 3Be3[HbIX BeJIHYHH, H MOKAZaTeIM WBeTa 
BbIBOAWIHCb, KaK HX pa3HocTH. KOHeYHO, IPH JLROHHbIX H300PaKeHHAX 3Be3,1 
MOXHO ObWIO He 3aJaBaTbCA OMpeeIeHHeM OTCbHbIX PANOB 3Be3HbIX Be- 
JIHYHH, a MOCTpouB peAyKUHOuHbIe KpuBble (C1, AF), BBIBOAMTb HeMocpeCTBeH- 
HO MoKa3aTeIH UBeTa, HO MbI MOMIH Mo NepBOMY MYTH, HCXOZH M3 oMpe- 
JeNeHHbIX coo6paxkKeHHlH. 

TouHocTh OMHOrO ONpeneeHHA MOKa3zaTeiaA WBeTa Mbt XapakTepH3yeM 
cpetHeh KBaspaTuyeckoH OUIHOKOH: 
taal 


== = : 
n—t 


rile y CCTb pa3HOCTh M@xKLY Cpe€AHHM H3 HeCKOMbKMX 3HAUeCHHH BeHYHHE 
ONHOM 3Be3/.bI H JaHHbIM 3Ha4eHHeM, a M “NCO ONnpemeneHHH. Ita mopmywa 
HaWJyulIHM O6pa3oM OrparkaeT GO.IbINHe OTKJIOHCHHA H3MeEPACMOH BeJIAUH- 
Hbl OT cpemHero 3naueHua. Ucnonp3ya HeCKOJIbKO ONpedeeHul NoKasaTemen 
BeTa OJJHHX Hw Tex Ke 3Be3q: TWHer, AAAq], U Tri, VV Peg u Y Lyr 
DMA Ny Mbl MOMYYHIH 3SHayeHHe -+ 0™.05. 

§ 8. Cpax3b MeKAy HalWeh WH HHTEPHANHOHATBLHOH 
CHCTEMAMH MOKa3zaTeneH uBpeta. Ilo cymlecTBy Meta, Wnt 
HCCICNOBAHHA W3OHpaTebHOTO HOTOMeCHHA CBeTa 3BE3 B Me2K3BE3HOM 
MpocTpaHcTBe HeT HeEOOXOAHMOCTH B IIPHBeMeHHH WaHHoro pAa moka3aTesen 
wBeTa K HHTepHalvoHambHol cucTeme. [JokpacHeHwe MOMKHO MCCIeROBaTh Hh 
B COOCTBeHHOH cHcTemMe wBeTOB. OfHako, TakHe OMmpelevieHHA TO pa3sHbiM 
IPHUMHAaM, KOTOpble He GyeM 3ecb MepeuHCIATb, MOrYT TaHTb B CceOe OLLy- 
TUMble CHCTEMATHYeCKHe OIWUHOKK, B BHAY Yero MPHXOAMTCA MCKaTb COOTHO- 
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ICHHA C JPYfHMM KaTaJioraMH H, B Nepsylo oyepedb, C HHTeEPHALMOHabHOn 
CHCTeMOH. 

Kak HW3BeCTHO, 3€BHCHMOCTb MeXKAY ABYMA KaKHMMH-JIMOO KaTamoraMH 
nmoKa3aTeleH WBeTa MOMXKHO IIpeCTaBHTb ypaBHeHHeM BHA: 

Cl=a+ bm+cCl, (1) 
re a—nompaBka 38 HYJIb-MyHKT, D-—-3a OnecK 3Be3NbI vf C—3a UBeT 3Be3/1bI. 
Mnorga, B Clyuae HeEBO3MOXKHOCTH NMpHMeHeHHA MpocTeHulero aHMHeHHOrO 
COOTHOLIeHHA, B Popmy.y (1) BKO"aIOT KBaapaTHbIH wien. YmMeubuieuuio 
3HaYeHHH KOIPMHUMeEHTOB a H UL MOXeT CHOCOGCTBOBaTb JO HeKOTOPON crTe- 
NeHH MOCTpoeHHe XapaKTepHCTHYeCKHX KPHBHIX MO OTACIbHbIM CNeKTPaJib- 
HbIM KJaccaM. [losTOoMy OblI0 Obl WeecooOpa3HoO, COOTBETCTBEHHO HallHM 
3ayaiaM JIA ONpesevleHHA NOKa3saTeleH UWBeTa KOPOTKOMepHOAMYeCKHX We- 
ev, BOCMOb30BaTbCA TOIbKO 3Be3,aMH A w3 IlonnpHoro pana. Ho Bs Ta- 
KOM CJlyuae, H3-3a oTcyTcTBuAa B Ilomioce B MOCTaTOUHOM KOWMUeCTBeE 3Be3/ 
YNOMAHYTHIX THIOB 20 13 3Be3qHOH BeIHYHHbI, HEBO3MOXKHO YBePeHHO CTPO- 
HTb XapakTepHcTHyecKHe KpHBbIe, Bnpoyem, B HallleM CJly4ae, BCeACTBHe 
OTCYTCTBHA aOeppallHH B KaMepe, 3Be3bI Pa3IMGHbIX CIeKTPaJIbHbIX THMOB 
He OOpa3yloT OTJCJIbHBIX BeTBeH Ha KPHBOH. 


Jl BbIBOMa PEAYKUHOHHOH opMyIbl AIA Nepexona oT Halleit CHCTeMBI 
K CHCTeMe HHTePHAl[HOHAJIbHbIX MOKa3aTeseH WBeTa, MbI He MpexANPHHHMaJH 
cleuMaJibHoro doTorpapvposaHHaA cCTaHZapTHbIX MIOWalOK, a BOCTIONb30- 
BaJIMCh HallHMH Ke MHOFOUHCJICHHBIMM CHHMKaMH CepepHol mo.apHon moc- 
Jl€QOBaTebHOCTH. Ha HeraTuBax I[lowoca, B mone, cBO60XHOM OT BHHbeTU- 
poBaHHaA, NonanairT 12 3Be34 cnekTpasbHoro Tuna A, HMeHOILMX BeCbMa TOU- 
Hble (oTorpaduyeckve WH OTOBH3yaJIbHble BeJIMUHHbI BR KaTasiore Cupca u 
ero coTpyaHHKos [101]. 

MoxeT BO3HHKHYTb BOTIpoc: He Mao sH 12 3Be3q, WIA HaxomKeHHA 
COOTHOIUEHHA MeKAY ABYMA KaTanoraMu? 


OTo Oblio Obl WeHCTBHTeAbHO Tak, eCIH Halu onpeyevleHHA MoKazsarTe- 
JleH UBeTa OTHOCHIMCb K 3Be3NaM BCeX CNeKTPaJIbHBIX TunoB. Ho, tak KaK 
nepemMeHuble Tuna RR JIupbl B MaKCHMyMax G6ylecKa He BBIXOZAT 3a mpe- 
Ae€JIbl CNe€KTPpaJIbHOrO K-lacca A, To uw 12 3Be3q MOryT OBONbHO HaexKHO 
XapaKTePpH30BaTb CBA3b HallleH CHCTeMbI C HHTePHAallHOHaJIbHOH cHucTeMOd. 
Tem GOoyee, uTO STH 3Be3ZbI thoTorpadupoBamucn, NPOABIANUCb H W3Meps- 
“1HCb B YCIOBHAX, COBEPII€HHO TOXKAECTBEHHIX C YCJIOBHAMH 3Be3, Cepep- 
HOH MO/IApHOH MocMeqoBaTeIbHOCTH.. OTMeTHM, YTO cpaBHeHHe xKaTavoros, 
OCHOBaAHHBIX Ha MA@JIOM KOJIMYeCTBE 3Be32, OrPaHHYeHHbIX CIeKTPaJIbHBIX TH- 
NOB, He ABAA€TCH PEAKHM ABJICHHEM B ACTPONOMHMYECKON MmpaKTHKe (cM., Ha- 
mpumep, [24, 30, 48]). 

Mtak, onpegesas nokasatenu uspera 12 3ne3m Knacca A, MBI NOY UHI 
COOTHOLeHHEe, BbIPaKeHHOe rpacbwyecku Ha puc. 5. 


IIpocrbie conocTaBuleHHA UBeTOB MOKa3bIBAaIOT, YTO HX PaSHOCTH, B CMBIC- 
J€ «Halld 3HaveHHA—3HaYeHNA Cupca», He OOHAPyKHBAIOT XOMa B 3aBHCH- 
MOCTH OT CMe€KTpaJIbHOrO THMa WH APKOCTH 3Be3]1. 


PemeHue 12 ycOBHEIX ypaBHenuli Buna (1) cnoco6om HaHMeHbIIAXx 
KBadpaTos Jao: 


Clas =— 0-029—0.006(10.0 —- m) +.0.909 Chins: 


TlocaeqHHM MbI MOIb30BaIMCb B KayecTBe PeYKUMOHHOH QopMyJibl AIA 
MPHBeReCHHA HallMX NOKasaTeseH UBeTa K CucTeMe Cupca. Koadduuuent mpu 
m NOJY4HICA COBCeM HeOOJbIIHM, CpeqHAa pa3HOCTh MexKAY NoKasaTelaMu 


UBeTa B JIBYX CHCT€MAX COCTABJIAeT +0."05, 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


32 WY. ®. Anauwa 





§ 9. AOdmdeKkTUuBHble AUHHH BOwH. Jaa uccnemoBaHHA O6- 
WlerO MOPIOWICHHA CBeETa 3Be3, B Me€)K3Be3JHOM TIPOCTpaHCcTBe, OOYCOBIEH- 
Horo H30vpaTeJIbHO-NorsoulaouleH MaTepHeH, CTAHOBHTCA HY?KHbIM OXapak- 
TEPH30BaTb JaHHY!O UBETOBY!O CHCTEMY HEKOTOPOH ONpeweeHHOH OocpeqHeH- 
HOH JWIMHOHM BOJIHbI, OveHb YaCTO B KOJIOPHMeTpHyecKHX paboTax HCIIOJIb- 
3yeTCA B KayecTBe TAKOBOH 2PPeKTHBHAA JWIHHA BOVINbI, KOTOPaA Oilpeqea- 


eTCH Kak cpefHee BecoBOe 3Ha¥eHHe AC Becom B(A)P(A). 


CV) ip 





GQ Gt G2 G3 Ga 





Puc. 5 
To-ecTb, 

Ay 
f 2BQ) PA) ar 

: 

Aah — i = (1) 
[ BQ)’Q) aa 
Ay 


rie B(A) ecrb pacnpeycieHve 9HeEprHH Mo cneKTpy 3Be3—bi, a P(A) —KoMOH- 


HAPOBaHHblIK KOIPDHUHEHT MpoO3spayHOCTH 3eMHOH aTMOCdepb, ONTHYeCKOI 
YacTH NPHMeHAeCMOrO HHCTPyMeHTa, CBeETOMHIbTpa HM CeKTPaJbHOKM 4yBCTBH- 
TCJIbHOCTH CJION JMYVJIBCHH. | 


Tak Kak MOM 3HaK HHTerpadia BxoAUT dbyHKuna B(A) —pasanunaa aH 
SBE3J_ Pa3JIMYHbIX CIMCKTPaJIbHbIX THMOB, TO H 3@MeKTHBHaAA JWJIWHA BOJIHDI 
H3MCHACTCA TO Mepe Nepexofa OT OAHOFO ClCKTpaJIbHOrO THMAa K APyromMy. 


Tem He MeHee, HeKOTOpble aBTOPbI 3a 9exkTHBHYIO JWIMHY BOJHEI MpHHH- 
MaloT BeJIHYHHY, BKJIOUAIONLyIO TOJbKO dyHKuHio P(A). Ona nosyuaerca 
CJIENYIOULUM GOpa3om. 

EcaH pa Jep2KHBaTbCcs BbIWeMpHHATHIX OOOSHAYeHHH, TO WIA HHTerpab- 
HOro OvlecKa 3Be3bl, MOXOAAMerO 20 Ha6sOMaTeiA, Momyuaem BbIpaKenue: 


A 


I=] Ba) (a) a. (2) 
Ay 
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Pasiaraa dyHkuuu B(A) B pa OKOIO TOUKH A, mpeHeOperad uwie- 
Hamu BBIle NepBoro nopayKa, noAy4aem: 


dy Ag 
J=BQy) | ®Q) drt f (A —A,)BMA) Pa) ad. (3) 
Ay dy 
Bui6epem tenepb A, Tak, 4TOOH 
he 
f Q-2)BA)A)A=o, 
Ay 
TO eCTh, 
Ay 
[ aeadaa 
y= j$ (4) 
[ eae 
Ay 
Torna 6yqemM HMeTB: 
Ay 
J= BO) J P(A)dr- (s) 
1 


{ Jaana Bornsi A,, pH KoTOpo uHTerpambHBle 3Re3qHEIe BeNHUHHE e- 
JalOTCH SKBHBAJICHTHBIMA MOHOXPOMATHYeCKHM BeJIHYHHaM, HMeHHO H @H- 
rypHpyeT y HEKOTOpbIX aBTOPOB, Kak 3eKTUBHAA JWIMHA BOJIHHI. Hanpumep, 
Kuur [102], pospaxxaa mpoTus ynotpe6sleHua nonaTHA «3IPPeCKTHBHOM TVIMHEI 
BOJIHbI> IIA BbIPAaKeHHA (1), B TO Ke BPeMA CUHTaeT Jy KaK MepBoe IpH- 
Onm2KeHHe K Hell. 

SaMeTHM, 4TO, XOTH BCTpewaoTcd MHOrooOpa3Hbte OCpeHeHHA JWIHH 
BOJH, OTJIM¥aIOUlHeCH Dpyr OT Apyra NO XapakTepy B3BelIMBaHUA, HX pH- 
MeHEHHE TipecieqyeT OFHY HW TY %Ke Web: cBecTH AelicTBHe Ha cBeTONpHeM- 
HHKH yUacTKa CIe€KTpa, OrpaHH¥YeHHOTO JJIHHAMH BOJIH )y, A.» K elHCTBHIO 
OMpPeAeeHHOH JJIHHbI BOMHbI A 3 TOrO %Ke cMeKTPpasbHorO y4yacTKa. 

EcslH JONyCTHTb, YTO H36HpaTeNbHOe OCcaGeHve CBeTa B M@K3Be3THOM 
MpOCTpaHCTBe MPOHCXOAHT MO 3aKOHY A~* (4TO, MOXHO CKa3aTb, B BHIMMOM 
yuacTke cmekTpa coOlogaercn c OcTaTOUHBIM mpHOaMKeHHeM), To mee- 
cooOpa3HO NHOb30BaTbCA HHBIM BHJOM OCpeHeHHO AVIMHI BOMHEI, BEIBOZOM 


KOTOpOrO WM 3aHMeMCA MBI cemuac. 
MovoxpoMaTuueckui MOTOK cBeTa, NpH mpoxoxseHHH B NornoMatouled 


cpeye PpaccTOAHHA F, HCIBITHIBAeT OCNa6IeHHe CorlacHo 3aKOHY: 


ar 





BA)Y=B (Ae 4 (6) 
HJIH B 3Be3ZHHIX BeJIHUHHaXx: 
alr 
Am = ; ( 
: 7) 


3. od0bm. sb&Marg. mdb. domm., Ne 23 
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rne a!=1,086a. 
Ho, Tak KaK 


dy Pia 

B=| ®QBQ)e * da H 
Ay 
Xo 

By=| ®(Q) BQ) ad 
Ay 

MbI HM€eM: 
Ay sees 
f BO)PQ. * ah 
ns ae (8) 

A, 
f BA) ®Q) ar 
Me 


Jlaa Toro, uroObl yc1oBHue (6) wim (7) BBIMOHANOCb CTporo, HYyXHO 
6bINo Obl OCpeAHCHHY!O JJIMHY BOJIHBI BLIOpaTb Tak, YTOOLI HMesO MeCTO pa- 
BeHCTBO: 

r ar 


— 


2 
aw | BA) PQe = * da 


he at (9) 
hy 
[ BHe@A 
My 
Pasiarad 3KCHOHeHIMaIbHBIe WIeHDI B paq HM MpedeOperad wWieHaMn 


BbIlle Mepsporo MopagKa, u3 (9) Mosyyaem: 


Ag 
{ Bead 
ins “ (10) 
| 2B (a) BO)AA 
My 
{locnmenHee TakKe Ha30BeM atpdbekTHBHOK ywIMHOn BONHEI. Kak BHAMM, OHA 





el 
CooTBeTCTByeT «HeHTpy THAKECTH> KPHBOU a (A). 


3uaa H36upaTeAbHble CBOHCTBA KOPPeCKILHOHHOM MWJ1aCTHHbl Sg a 
3epKala, TIpHMeHACMbIxX cpeTousbTpos H coTorpaduyeckoro MaTepHaa, - 
TPYIHO MOYYATS A app HYTEM MHCCHHOTO VHTerpHpoBaHHA. poy a 
pymHeHHl YHMCTO TeXHHYeCKOTO XapakTepa, CleKTpaJIbHad Syecreaiery 
UCHONb3YeMbIX HaMH IWIeHOK AIA 6oslee KOPOTKOBOJIHOBOM es 
425 mp, OCTa/1aCb HeuccenoBpaHHol. Y Hac OTCYTCTBOBAJIM ee TO — 
aHHble OTHOCHTEe.JIbHO KOPPeKIMMOHHOH TWiaCTHHbI KaMepbl MUTA. . 
O6cTOATeIBCTBA TIPHHyAWIM Hac OTKa3aTbCA OT jla6opaTopHoro aes 
HUA Azgp H OOpaTHTbCA K CMeKTPaM 3Be3, MOJYAaeMEIM pu MOMOUA TOK 
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‘KaMepbl B padownx ycnoBpuax. B KauyectBe AMCIHePpTHpyiolleH CHCTeMbI IIpH- 
MeHA1aCb OObCKTHBHAA MpH3Ma C NpeOMIAIONIUM yriom 5.5 rpagyca, ycta- 
HOBJICHHAA Meped KOPPeKUHOHHOK MacTHHO KaMmeppl. Pasymeerca, c uc- 
MOJIb3OBaHHEM OObEKTHBHOM MPH3MbI CBA3AHO HeH36exKHOe BBeELeHHE JLONIOJI- 
HATCJIbHOH ONTHYeCKOH Cpelbl, BBHAY yYero ycloBHA NOJYYeHHA CHEKTPOB 
HEMHOIO OTJIHYAOTCA OT TEX YCJIOBHH, MPH KOTOPHIX NPOH3BOAMIOCh Hakomse- 
HHe OCHOBHOrO HaOJOgaTebHOro Matepwaa. Ho Tak Kak TIpe@JIOMJIAIOLUHH 
yrOuL MpH3MbI HeOOUbIOH, HAM MpeAcTaBAeTCA, UTO BIHAHHe Ha apekTuB- 
‘HY!O TJIMHY BOVIHbI CO CTOPOHbI MIpH3Mbi He JOJIKHO ObITD 3HaYHTeJIbHEIM. 
JiucnepcHa ciektpa pana: 


1700 A°/mMM oOKOsIO 5600 A°, 


1250 y » HB, 
700 ” » By, 
550 % » Ho, 
500 ” » He, 


Bui6upaa cororpadupyemble 3Be3bl, MbI OTMaBasH cebe oTueT B TOM, 
“ITO KOPOTKONepHOnMyecKHe Leev Ab ABIAIOTCA CU3HUeCKHMH MepeMeHHBIMH, 
H JWIA ONpeweJIeHHA S@PeKTHBHOH JVIMHbI BOVIHbI ObWIO 6bI Welecoo6pa3Ho- 
BOCIIOMb3OBaTbCA HMCHHO STHMH 3Be3f,aMH. Ho, kK coKasleHHIO, OHM OKa3a- 
JIMCh JIA Hallleh alimapaTypbl CMWIKOM cCa6bIMH, 4TOOBI MOYYHTb HX 
CNMeEKTPE ake B MOMCHTHI MakcHMyMa Oyecka. TlosTomy, uepes cBerto- 
uibtpp! BG3 u GGI1 Ha maienxe «u30xpom» otorpaupoBanuch apKue 


3Be3IbI CIe€KTpasIbHoro Kacca AO: «CMa u y Gem, IA KOTOPEIX BIHAHHEM 
aekta Mex3Be32HOrO MOKpacHeHHA CBeTa MOXHO lipeHe6perarp. 


IlockouIbKy CNeKTp pacTarMBaJICH MO CKJIOHeHHIO, TO pacliivpenue cnek- 
Tpa AOCTHraloch B HaNpaBJeHHH MpAMOFO BOCXOMKJeCHHA MYTeM BBIKMIO“eHUA 


YacOBOrO Me€XaHH3Ma. 

Ait CTaHWapTu3alMu HeraTHBOB, Ha IWIeHKe H3 TOM %*Ke KOPOOKH, c Ta- 
‘KOH Ke 9KCIO3HUMeH, Kak JIA 3Be30, OTHeUATbIBAJIHCh WIKaJKu Ip NOMOMH 
TPeXIPH3Me€HHOrO CTeKIAHHOrO coeKTporpada HCII-51. Tepe mento xou- 
-JIMMaTOpa CTaBHJlacb AMadparMa c JeBATMCTyNeHYaTBIM oca6meHuem. Iln- 
‘TaHHE OCYUICCTBIANIOCh 3JIEKTPHYCCKHM CBETOM, MOJaBaeMbIM JaMMOil Haka- 
JIMBaHHA, NHTACMOW UWeOUHbIMH AKKYMYJIATOPaMH, O6eCneuHBaIOWUMH XO- 
‘PpOllyto cTa6HJIbHOCTb Hakala. | 

TionyyeHubile TakKHM 06pa30M UIKaIKH NPOABAAIMCh IPH NpHHATHIX Hamu 
‘CTaHZapTHbIX YCJIOBHAX OMHOBPeCMeHHO CO CIIeKTPaMH 3Be31. 

HeraTHBbl H3MepssIHCb Ha TOM 2Ke (POTOIeKTPHYeCKOM HeperucrTpHpyto- 
‘eM MHKpodotometpe M®-2. Ilo sce amuHe cnextpa ObIIn BbIOpaHb JWIA 
u3MepeHua 30 TOueK, NepeKpbIBaIOIHX MOUTH BCIO BAAHMYt0 YacTb cieKTpa OT 


° oO 
3775 A no 6400 A, npuuem TouKH 6pauHcb, 10-BO3MOXKHOCTH, Yepes omUuHA- 
KOBbI€ HHTEPBaJIbI MO DVIHHe BOJIHbI. B CBa3H C TEM, YTO HCNOVb3yeMble ciekK- 

_TPbl ABJIAIOTCA MPH3MaTH4eCKHMH, B coTorpatbHyeckom yuacTKe MpHWioch 
COKPaTHTb WMPHHY MHTepBaJIOB B Ba pasa NO CpaBHeHHIO C *OTOBH3yaJb- 
HOH “aCcTbIO cleKkTpa. 

OmpesemeHve JWIMH BOJIH, COOTBETCTBYIOILMX H3MePeCHHBIM TOUKAM B (bo- 
TOBH3YaIbHOH OO/IaCTH CNeKTpa, BCJIENCTBHe CIMIIKOM Majo mucnepcun 
NOCI€QHEH, OKA3aIOCb JOBOJIbHO 3aTPYAHUTeIbHBIM H NOTpe6oBasIO HeOHO- 
KpaTHOrO H3MePpeHHA CHHMKOB. TeM He MeHee, HaM KaKeTCH, ITO acpieKTuB- 
Ha JIMHa BOJIHbI B KOMOMHAIMK CO cBeTOpubTpoM GGI11 B Hallem cay4ae 
OMpeleimeTCA He BHOMHeE HamexKHo. 

SHaa JIMHeHHYIO JHCNepcHio B JaHHOM yuacTKe CeKTpa, MbI MpHBO- 
AHH MOIYYaeMble HHTCHCHBHOCTH JIA KaKOH TOUKH K OXHOMY aHrcTpemy, 
‘HOCI€ YerO YHCJICHHBIM CIIOCOOOM BBIUHCIAIH SdcdbeKTHBHBIe JIMHbI BOJIH. 
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BpryHcaeHusa mo dopmysie (1) Aad cieqyoulMe 3HayeHHaA: 
MP sp = 406 MIL 5 AP’ so = 562 MIL; 
ano dopmyse (10): 
M8 sp =406 Mp; AP sqq == 560 my. 
Kak BHAHM, OHH NOYTH B TOUHOCTH COBMaaloT. 3a OKOHYATEJIbHbIe 3HAYCHH® 
MbI B35 
WF 4H=406 mp: MP sp—= $60 my. 

JIA cpaBHeHHA MbI MpHBOLHM 3ecb 3HaveHHA 9MeKTHBHHIX JIM BOJIH 
B cucteme M, A. Baiakug3e, KOTOPbIH NO/Ib30BaJICH TeEMH 2Ke CBeTOMHJIb- 
TpaMH H HHCTPyMeHTOM: 

Moy = 407 Ms AM oqH= 504 mp. 

Xora, B HallieM cjlyyae, Kak Mb OTMeUaJIH, M?’,9 OMPeMeIAOTCA He Ha- 
Jle2KHO, BCe Ke CTOIb 3AMeTHYIO Pa3sHHUy MeKAY Halle A,y, HW 3HATeHHEM: 
M. A. Bawlakuy3e MbI CKJIOHHbI IpHMHcaTb TOMY @akTy, 4TO NMocTeqHHH 
TIOMb30BaJICA JPYTHM COPTOM IMYVJIbCHH. 

Bsluskoe CoBlaweHve addeKTHBHBIX JJIMH BOH B doTOrpaduyeckon 06- 
jlacTH cilekTpa 06”3aHO MpHMeHeHHIo dupTpa BG3, KOTOpbI ypaBHHuBaeT 
Akg AWIA PasHbIX COPTOB (oTomaTepHaua. QITOT MakT Obl KOHCTaTHpOBaH 
Take E. K. Xapagsze [1]. 


_ 


Taasa III 


MCCAEAZOBAHHE H3BHPATEADHOrO TIOPAOIWJEHHAH CBETA 
B TAAAKTHKE HA OCHOBE H3BbITKOB UBETA 
KOPOTKONMEPHOAHYECKHX YEMEN 


§ 1, Karagor nokasaTenmeh mBpeta. B HacToatiem napa- 
rpade MpHBOATCA KaTasior MoKasaTeleH WBeTa 102 KOpoTKONepHoAMYeCKHX 
uedeug. B nepsom cTom6ue Ta6MHULI MaeTcA NOpAAKOBbIM HOMep 3Be3bI. Bo 
RTOPOM cTomOue—Ha3BaHHA uedeua. B aByxX cleAYIOUNMX cTONOWaX . LaHbl 
rajlakTHUeCKHe KOOPAHHATHI 3Be3, BLIMHCIeHHbIe C MOMOLLbIO TAOHUbI Ouib- 
coHa, B naAToM cToJ6ue IpHBOZATCA MefHaHHble coTorpaduyeckue BeJIMUN- 
Hbl, B3aTbIe M3 OKII3. B cayuaax, korga MoTorpa*uyeckHe BeJIMYHHbI B MOCc- 

_ JI@MHEM KaTaJOre OTCVTCTBOBAJIM, BH3VaJIbHbIe BeJIHYHHbI MbI MepeBOLHJIN B 
dororpaduyeckue MyTem NpHOaBJeHHA HalIMX 3HayeHHH MoKa3zaTeyen WBeTa. 
B 6-om cTom6ne Jalotca nepHoybt H3MeHeHHA Oyecka B CYTKaX. OTa BeJH- 
quHa 3aHMcTBOBaHa 43 OKII3. B eaenyioulem cTo6ue TaHbl CNe€KTpaJIbHble 
THMbI TakxKe H3 OKITI3. SBe3n04kH O3HadaloT, YTO MaHHbIe B3ATbI W3 pa- 
6oTn II. I. Hapenaro [103]. BocbMok crom6en conepxKUT NOKa3zaTeJIM WBeTa, 
onmpemqesleHHbie HAMH B MaKCHMyMax OylecKa M IIpHBeyeHHble K MeKAyHapol- 
HOM CHCTeMe. 

§ 2, HopMaabunph noka3zsatenabpb weaeta. MUeccaeqopanne 
KOCMHYeCKOFO NMOPOWeHHA CBeTa M10 MeTOLY UBeETOBbIX H3O0bITKOB 3Be3, Tpe- 
6yeT 3HAHHA HCTHHHBIX IBeTOB MCCIeAyeMBIX 3Be3. TOUHOCTh H3O0bITKOB 
IBeTa MOJIHOCTbIO OMpeNeIAeTCA TOYHOCTbIO NPHHATHIX HOPMAaJIbHbIX LBETOB. 


TlostoMy MOHATHHI Te MpeOCTOPOKHOCTH, C KOTOPbIMH NOAXOAAT aCTPOHOMbE 
K BbIBOLY HOPMAaJIbHBIX LUBeTOB. 
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; Katagor 
& ete 
= ; 
bl Hassanna | : 
“9 3pe3z l | b m | P Sp | CI | CE } r | z |CE/roone 




















| 











1| SW And | 34.4 |—32.9] 9.8 | 0.44 |A3—F8 |-+-0.01|] 0.29! soo! 220 
2| AT And | 78.0 |—18.0} 11.2 | 0.62 e ee eas ago] 220 ape 
3; SW Agr | 19.5 |—32.7] 11.5 | 0.46 | A3 +0.19} 0.47] 600) 320f 0.08 
4; SX Agr | 26.2 \—35.2] 11.5 | 054 | A2 —0.25} 0.03 |1660! 960] 0.00 
§| TZ Agr | 21.8 |—45.6! 12.0 | 0.57 —0.09| 0.09 |1440/1030] 0.01 
6| YZ Aaqr | 17.4 |—$1.0/ 11.7 | 0.55 —0.18} 0.10/1510/1170] 0.00 
7 BR Aqr | 45.8 |—66.0/ 11.6 | 0.48 +0.36| 0.64] 420] 380] 0.05 
8| CP’ Agr | 17.2 |—32.6} 12.7 | 0.46 +0.41! 0.69! 600] 320] 0.12 
9} CY Agr | 38.2 |—47.9) 11.0 | 9.06 | Ar—Ag —0.03| 0.25] 760] 560) 0.03 
10 | AA Aql {| 11.0 |—26.4! 11.4 | 0.36 —O.11] 0.17{1r00] 490] 0.02 
ir} V34r Aql | 13.7 |-—23.5| 10.9 | 0.58 +0.18} 0.46} 460} 180} 0.10 
12; RV Ari {118.2 |—39.5] 12.2 | 0.09 +0.48{ 0.76] 420] 270] 0.18 
13) TZ Aur {144.2 |+22.2| 11.2 | 0.39 | A2—F3* —0.14] 0.14|1100) 410] 0.01 
14) RS Boo | 16.8 |+66.0! 10.6 | 0.38 | A3—F4*|—0.14 0.14| 830] 760] 0.02 
15 ST Boo | 23.9 |+54.0] 11.0 | 0.62 +0.03} 0.31] 690} 560] 0.04 
I TV Boo 44-4 {+66.1) 10.7 | 0.31 | Bg 0.49 |—-0.17 |LT90]1050} 0.00 
17 | TW Boo | 36.7 |+69.9! 10.8 | 0.53 —0.29 —0.0I |1200/1060] 0.00 
13} UU Boo | 22.8 |+56.8] 12.0 | 0.46 —0.26{ 0.02 |2090]1750; 0.00 
19; RZ Cam |115.3 |-+24.1] 12.6 | 0.48 ‘1—0.02] 0.26 11590} 650/ 0.02 
20); TY Cam j117.2 |+16.4! 13.2 | 0.67 +0.08] 0.361660] 470] 0.02 
21/ SS Cne 1166.6 |+27.7! 12.0 0.37 —0.25 | 0.03 {2090} 970] 0.00 
22); TT Cne [180.0 |+29.9; 11.2 | 0.56 ; A2—Fo* j—0.08! 0.20!1100 $50] 0.02 
23; W CVn] 36.3 |+70.0] 10.4 | 0.55 | A6—F6 —O.1§] 0.13] 790) 740] 0.02 
24 | RR CVn 104.2 |+-82.0} 12.0 | 0.56 —0.53 {| —0.25 |2080/2060] 0.00 
25 RU CVn} 18.8 |+73.2] 11.8 | 0.57 —0.25 | 0.03 {1820/1740} 0.00 
26 | RZ CVn 25-4 |+76.0] 11.4 | 0.57 —0.19} 0.09 /1820/1740} 0.00 
27 SS CVn 47.2 |+71.9/ 11.8 | 0.48 —0O.15] 0.13 !1140/1370] 0.01 
2 HU Cas | 93.4 |— 5.3] 12.6 | 0.41 +0.40| 0.68; 600] 60! o.1r 
29: RZ CeP | 77.0 |+ 5.5] 9.9 0.31 | Ao—A3"1-+0.37] 0.65] 190] 18] 0.34 
39; AQ CeP | 94.0 |+29.0} 12.3 | 0.65 +0.09] 0.38]1050] 510} 0.04 
31; RR Cet [113.3 |—59.0] 9.7 | 0.55 | As—Fo* —O0.17} 0.11 | 600] 510] 0.02 
32} RX Cet | 76.4 |+77.7] 11.4 | 0.57 | A5—Fo* —0.17| 0.11 /1320,1290] 0.01 
33 | RZ Cet |146.9 |4+58.8] 11.7 | 0.51 | A3—A7*}+0.02 0.30 | 960} 820] 0.03 
34/1 S Com [187.5 |+87.2] 11.3 | 0.59 —0.24] 0.04{1440,1440! 0.00 
35 RY Com [318.9 |+83.8| 11.9 | 0.47 | A3—Fa —0.24| 0.04 1900!1890 0.00 
3 ST Com {320.1 |+-80.0] 11.4 | 0.60 —0.22{ 0.06 |1440}1420} 0.00 
37 RV CrB } 16.0 |+43.3] 11-5 | 0.33 —0.06 | 0.221050} 720} 0.02 
3 UY Cyg | 42.5 |—10.5) 10.9 | 0.56 —0.02! 0.26] 720} 130] 0.04 
39; XX Cyg] 59.8 j4+14.0} 12.1 | 0.13 —0.03 | 0.25 |1260! 300} 0.02 
oe XZ Cyg | 55-5 |+16.4] 9.7 | 0.47 | Ao—A8 +0.15| 0.43] 290 80] 0.15 
41; DM Cyg | 47.4 |—13.2] 11.7 | 0.42 +0.36] 0.64| 440 100] 0.15 
42; CK Del | 22.1 |—16.0] 12.4 | 0.42 —0.05| 0.23 11580[ 440] 0.02 
43 | DX Del | 26.5 |—20.1} 9.8 | 0.47 +0.06| 0.34| 365] 125} 0.09 
44; RW Dra | 53.9 |+40.0] 11.5 | 0.44 | AS —0.22| 0.06 '1510] 970] 0.00 
45 SU Dra | 99.6 |-+488]| 9.9 | 0.66 | A2—As —0.13} 0.15} 600] 450} 0.02 
49, SW Dra | 93.4 $47.8 10.6 | 0.57 | B4 —0.10| 0.18| 760, 560] 0.02 
47 WY ~=ODra | 80.2 \+25.3] 12.5 | 0.59 +0.07| 0.35 |1260! 540} 0.03 
4 XZ Dra {| 62.8 ‘493.7 10.2 | 0.48 —0.23] 0.05 | 830] 310, 0.01 
49 | AE Dra §1.5 )+24.8 11.7 | 0.60 —0.02] 0.26. pee 440] 0.02 
59, RX - Eri {181.7 32-4] 9.0 | 0.59 ;A3—Fo |!—o.13] 0.15 210} 0.04 
$t)} BK Eri [324.2 |—50.3] 12.5 | 0.35 —0.19} 0.09 Pee 1690] 0.00 
§2; RR Gemjiss.o {-+21.0| 11.6 | 040 | A8 +0.25} 0.53] 520] 190] 0.10 
§3 | SZ Gem|169.6 |+4+23.6| 11.2 | 0.50 —0.17{ 0.11 |1200] 480] 0.01 
54) TW Her | 23.2 |-+-23.6| 11.4 | 0.40 —0.04| 0.24/1000! 400] 0.02 — 
55 VX Her | 2.6 |+37.7| 10.2 | 0.46 |A3—Fo*|+o.11 0.39 | 380] 230) 0.10 
‘§ VZ~ Her } 26.5 |+33.4| 11.1 | 0.44 —0.17} 0.11 (1150! 630] 0.01 
57 AR Her | 41.4 |4+47.2| 11.2 | 0.47 +0.12} 0.40] 600} 440] 0.06 
5 BD Her } 15.2 |+ 6.3} 12.3 | 0.47 +0.10] 0.38 |1050} 110} 0.04 
39 DY Her !355.5 |+34.9| 10.6 lors +0.21! 0.49] 360) 200] 0.13 
- KE Her }359.0 |+41.6| 12.3 | 0.15 —0.16| 0.12 /1900!1260) 0.01 
I; C Lac | 62.0 |—15.0] 12.3 | 0.62 —O.1§} 0.13 {1820} 470] 0.01 





42; D Lac | 60.9 |—12.8] 10.9 | 0.25 +0.43} 0.71 | 260 "| 0.27 
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IIpoxommenue kaTazora 





68 | TV Leo {232.1 |+49.7| 12.6 {0.40 | Ao—A6* |--0.11]} 0.39] 1150/ 880} 0.04 


63 | RR Leo {176.4 |4+54.5] 11-0 | 0.45 , Ao—F4*|—o0.14| 0.14] 1000! 810} 0.10 
64| SS Leo [235.2 |+57.6] 10.3 | 0.63 —0.21| 0.07] 870} 740] 0.01 
65 | ST Leo j223.9 |+67.0] 11.0 | 0.48 —0.26| 0.02} 1320/1220] 0.01 
66 | SU Leo {197.3 |+45.1| 13.2 | 0.47 —O.01 | 0.27] 2090]1480] 0.0 
67 | SZ Leo [213.0 |+-57-9} 11.9 | 0.53 —0.02] 0.26] 1150] 970} 0.02 











69 | AA Leo |225.1 |+66.9] 11.9 | 0.60 | —0.18] 0.10] 166011530] 0.04 
70 | V  LMi {169.0 }+59.3} 11.4 | 0.54 | A8 —-0.36 |—0.08] 1585'1360] 0.01 
71 | TV Lib (321.4 |4+38.3] 11.6 | 0.27 | —-O.11 | 0.17| 1200} 740} 0.00 
72 | EH Lib |324.1 |+47.0] 9.8 | 009 :As—Fo |—0.06{ 0.22] 480) 350} 0.01 
73; Y yr | 39.9 |+19.3] 12.9 | 0.50 +-0.08 | 0.36) 1440] 480] 0.05 
74) RZ Lyr | 29.5 |+14.7] 11.9 | 0.51 | A2 -+-0.39| 0.67) 460] 120] 0.02 
75) BZ Lyr | 33.0 j-+15.1] 11-4 | 0.53 | +0.53| 0.81; 250] 7o] o.11 
76) ST Oph {350.1 [-+15.1! 11.4 | 0.45 | +0.15; 0.43) 630| 160) 0.32 
m7 | VV Peg | 46.8 |—31.2] 31.5 | 0.49 | +0.04] 0.32) 830] 430} 0.07 
78 | AO Peg | 380 |—23.5| 13.0 | 0.52 —0.08} 0.20/ 2190] 870) 0.04 
79 | AV Peg | 45.6 |—24.8] 10.7 | 0.39 —0.20} 0.08] 1000] 420] 0.01 
80 | BF Peg { 58.0 |—31.0; 12.4 | 0.$0 | +0.04] 0.32/ 1260) 650) 0.02 
81 | BH Peg | 54.0 |-—39.0; 10.6 | 0.64 +0.11 | 0.39) 460] 290] 0.08 
82 | DH Peg | 37.7 j—40.1| 9.6 | 0.26 +0.03] 0.31] 360] 230} 0.09 
83 | DY Peg | 59.6 |—40.1} 11.0 | 0.07 | A3—A9*|+0.13] 0.41 520 340] 0.08 
84 | DZ Peg } 69.9 |—41.9; 11.8 | 0.61 | —0.29 |-—0.01 1900) 1260 0.00 
85; AR Per {122.7 y~ 1:2 | 10.7 | 0.43 A3—F6 |+0.23| 0.51] 380; 10] 0.13 
86 | SS Pse |1o1.0 j—40.0; 11.5 | 0.29 O —O.11] 0.17/ 1150) 740] 0.01 
87 | VY Ser [334.2 |4+42.6; 10.1 | 0.71 | A7 +0.13/ 0.41/ 350} 240] o.12 
88 | AN Ser {351.4 |+43-7| 11. |] 0.52 —0.10) 0.18] 960] 660} 0.02 
89 | AP Ser (340.7 j-+50.9| 11.1 | 0.25 —0.28| 0.00) 1380/1070] 0.00 
go| AT Ser |343.5 |+40.6! 11.1 | 0.75 —0.06| 0.22! 870] 570} 0.03 
91 | T Sex [204.1 |+41-7) 10.1 | 0.32 | A2 —0.09| 0.19} $80} 390] 0.03 
92 | SS Tau 148.1 |—37.2| 11.9 | 0.37 +-0.02 | 0.30] 1050} 630] 0.03 
93 | U Tri j106.3 |—26.5| 12.1 | 0.45 —o.28] 0.00] 2190| 980} 0.00 
94| RV UMa| 74.7 |+62.0; 10.7 | 0.47 | Fo —o.14} 0.14) 870] 770] 0.02 
95 | SX UMa] 78.3 |+60.0) 11.2 | 0.31 —-0.12| 0.16] 1050, 910! 0.02 
96; TU UMa /166.4 73.2| 10.0 | 0.56 | A8 0.21] 0.07} 725] 695] oO.or 
97 | ST Vir [315.1 |4+52-4] 11.4 | 0.41 —~0.41 |—0.13}] 1580/1250} 0.00 
98 | UU Vir |251.6 |+60.8| 10.2 | 0.48 —0.§1 |—0.23| 910] 790] 0.00 
99 | UV Vir {256.9 |4+62.3] 11.4 | 0.59 —0.25} 0.03] 1580/1400] 0.00 
too} AT Vir j274.6 |+57.0] t1.0 | 0.53 ; A2—A7 |--0.15] 0.13} 1050] 880] o.o1 
101 | BB Vir [310.1 j|+63.3| 11.0 | 0.47 —0.20] 0.08] t150}1030| o.o1 
102 | BN Vul | 26.3 [+ 2.2| 11.6 | 0.59 | Bo bo 0.60] 462] 20} 0.13 


B HacTosujee BpeMA CUHTaeTCA YCTAHOBJICHHbIM, uTO TanakTuKa mpen- 
CTaBIAeT COOOH CJIOXKHYIO COBOKYNHOCTb OOBEKTOB Pa3/IHUHbIX (Pu3H4eCKHX 
H BO3PaCTHbIX XAPaKTePHCTHK, COCTABJIAIOIIMe KOTOPbIX B3aHMHO MpOHHKaWwrT 
Apyr 8B Apyra. Uacto B mpefetax OAHOK HW TOH Ke MOMCHCTeMbI BCTPeyalOTCA 
OOBeEKTHI, BXOAAUIHe B pa3JIHYHble cocTaBiaioulMe TamakTHKH HW, CJleOBa- 
T@JIbHO, HMerOllve pa3sJIHuHOe Mpoucxo*K enue. 


Hanpumep, noxapiaoulee OOJIbUIHMHCTBO OJIromepHomHyecKkHx Ledenys 
O6pa3yloT THMHMYHYIO IWIOCKYIO CHCTe€MY, C ABHO BbIPaMKeHHOH KOHIeHTpa- 
IkWeH K raJlaKTHYeCKOMY ZKBATOPY, B TO BPeMA, Kak OuronepHomMuecKHe Ue- 
cenint Tuna W Vir BxowaT B Tomcucremy ccbepuyeckohH cocrTaBsimiollelt. 
QITOT PakT B HEKOTOPOH CTeMeHH OCJIORKHAeT TIPOOAEMY HOPMAJIbHbIX LBETOB. 


[Ip ycraHoBJIeHHH HOPMaJIbHBIX I[BETOB KOPOTKONepHOmMYeCKUX eens 
BaxKHOe 3HaYeHHe HMeeT BbIACHeHHe BOMpoca—oOpa3yloT AM 3TH 3Be3 AH 


OAHOPOAHY!O pyllly WIH ABJIAIOTCA CMeCbIO OGbEKTOB pa3JIMUHOrO MpoHc- 
XOKTCHHA. 


3a NlocleqHHe ecATb eT ObIMO OMyO6HKOBaHO HeCKOJIbKO pa6orT, mocBA- 
IN€HHbIX H3YYCHHIO CNeEKTPOB, IpOCTpaHCTBeHHbIX JBHKeHHH HW pacmpezee- 
HHA KOPOTKONepHOAMYeCKHX Yedbengy. B sTux paOotax BcTpeyaiwTcaA yKa3aHHa 
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Ha Ppa3HOPOAHOCTh paccMaTpHBaeMbIX 3Be3. Tak, HalpuMep, B 1946 rogy B 
Viepxcko oGceppaTopux Mioux u Teppamac [104] qosombHo mogpobHo, ka- 
YeCTBEHHO HccesoBannH cneKTpht RR Jlupbl B 3aBMCHMOCTH OT da3bI. B To 
Ke BPeMA OHH OMpeAeIWIN MOKasaTeMb WBeTa STON 3Be3bl B MaKCHMyMe 
MHHHMyMe Osecka mo MeTony T. A. Tuxosa. Dpiio oOHapyxeHoO, 4YTO TeM- 
lepaTypHHIM H3MeHeCHHAM COOTBETCTBYIOT CIe€KTPaJIbHble KaCCbl, OMCHEHHbIe 
lO MeTaJWIHYeCKHM JIMHHAM HM M10 HHTCHCHBHOCTH JIMHHH K MOHM3HpOBaHHOrO 
Kabuua. Bonopoxunle Ke MHHH NoKa3bIBaloT Gomee MosqHHi Tun. C WevIbIO 
BbIACHCHHA BOMpOCa—ABIAeTCA JIM OOHAPy2KeHHad AHOMAJIHA B OWeHKe CIIeK- 
Tpa NO JMHMAM BOOpOZa H AHHHAM MeTAJIOB XapaKkTepHOH JIA KOPOTKO- 
MepHOAHUeCKHX UWeden, ObwIM MOABeprHyThl aHalM3y elle MecaTb Apyrux 
3Be3, JaHHoro Tuma. Oxa3asiocb, 4TO, 3a HMCKMIOUeHHeM JByX NepeMeHHbix 
SWaAnd u ARPer OHM ModHOCTHIO pasyeAioT O6Hapy2xxeHHOe cBOHcTBO. CreK- 
tpn SW And w AR Per ue noka3asiu STOW AHOMAJIMK. 

B 1953 r. nosBunacb pa6ora B. MBanoscxoi [92], oTHocHilaaca K H3y- 
yeHHIO cneKTpos 18 KopoTKonepHomMyeckux eden. MarepHasiom Jia MCcue- 
WOBaHHA NOCAyKWIM CMeKTPpOrpaMMHbl, TOJIYYeHHbIe NpH NOMOWM AByXMpH3- 
MeHHOrO KBaplleBoro cieKTporpada, ycTaHoBseHHoro Ha 200 cm pedsextope 
Maxk-JloHanbacKoH o6ceppaTopuu. Caenya Mrouxy u Teppanac, B KauecTBe 
KPHTepHa clieKTpaJbHoH KaccHukalun Obiia BbIOpaka JIMHMA K HoHuB3H- 
poBaHHoro KaIbunA. B pe3yabTaTe COMOCTaBJeHHA CpeHHX CMeKTPasbHbIXx 
KMaccoB Cc MepHoqaMH u3MeHeHHA GslecKa OOHapy2xXHOCb, YTO wLeexAb 
BC Eri, AR Per, TZ Aur, RY Com u BB Pur o6pa3ytoT OTJeubHyIO BeTBb, 
KOTOPad ABIIAETCA MPOMOJKEHMEM B CTOPOHY KOPOTKHX NepHOMOB H3BECTHOH 
3ABHCHMOCTH MepHON-CiekKTp WIA WOJIrOMepHOMMYeCKNX MepeMeHHbIX B Ilapo- 
BbIX 3BC3HBIX CKOMIeHHAX, HaltmenHol JI>Koem [105]. TIeppyio rpynny o6n- 
extos MpaHosckad MMeHyeT miockoh mogzcucremon. [Ipo6em Mexay BeTBAMH 
He mpeBpiuaeT 0.5 OMHOrO CieKTpabHOrO Ksacca. CileqyeT OTMETHTb, UTO B 
nNepBol rpynme scTpeyaerca 3Be3qa RYCom, pacnonowexHan Ha WApoTe 
+ 80°, noKa3aTelb UBeTa KOTOPOH MO HallMM ONpeweseHHAM He OTMHUAaeTCHA 
OT noKa3aTeJleH wBeTa Zpyrux uedeu WaHHoro co3Be3HA. 

IIpupefeHHble padoThl ZaiwT OCHOBaHHe MpeAMOOKUTb, YTO KOPOTKOHE- 
pHomMyeckve weenbl, KaK H MoNromepwomMyeckHe, He OOpa3syloT rpynusl, 
CBA3AHHOH eCHHbIM NpoucxowKeHHeM. 

O6cTosTeIbHOe HCCIemOBaHHe MpocTpaHcTBeHHOrTO paciipeweweHHA 
JIpyrHX XapakTepHCTHK KOPOTKOMepHomMecKuX Ledheny NpHvallexkuUT B. B. 
Kyxapkuny [106]. Tlyrem mpumMenenua metoya Batlaxugse, aBTop BbIABHT 
-MHOFO HHTepeCHbIX CTPYKTYPHbIX OCOOeHHOCTeH MOACHCTeMEI HM YCTAHOBHI 
9MIMPHUeCKHe 3aKOHEI H3MCHCHUA MpOCTpaHcTBeHHOM MOTHOCTH Io Z-KoOp- 
WuHaTe WH B 9KBAaTOPHasbHOH Mockoctm TamakTuKu. ComocrapjieHHe BHIH- 
MBIX paciipefeseHu WH KHHeMATHYeCKHX XapaKkTePHCTHK KOpOTKONepHoAMTe- 
CKHX Teen] ralakTHYeCKOrO MOA HW IWaPOBbIX 3Be3QHbIX CKOIeHHA [aso 
KykapkHHy BO3MOXKHOCTb BbICKa3aTb MpesnomoKenHe 06 OOMIHOCTH HX 
mpoucxomjenua. Kak H3BeCTHO, KpOMe rajlakKTHYeCKOTO MOJIA, KOPOTKOMepH- 
omMueckHe WedeHAbl BCTpeyaioTcA B OOMbIIOM KOJIMUeCTBE B WaPOBbIX 3Be3J- 
HbIX cKoneHHaAX. B 1944 rogy IT. H. Xononos [106] o6Hapyxua, TO B Moc- 
JeMHUX OTCYTCTBYIOT HetbeHAbI c nepHomamu Mexay 0.425 u 0.435 gua. Hc- 
clelya MpoctpaHcTBeHHoe pacnpeseenne no Z-KoopAMHaTe Jia Wepeny, me- 
PHOJbI KOTOPBIX 3aKJOUCHLI B YKa3aHHBIX Mpegetax, KykapkuH puller K 
3AKJOYeHHWO, YTO B MPOTHBOMOJOKHOCTD OOJbUIMHCTBY KOpOTKOMepHosHye- 
CKHX, 9TH 3Be3ZbI OOpa3yi0T, MO-BHAHMOMY, Oovlee IVIOCKy!0 CHCTeMY H HMeIOT 
mpyroe npoucxoxnenne. Ilo perwunne nepvogos 3Be3np SW And u AR Per 


nonaarwr B sTy rpynmy. Han KaTasor noKasaTede WBeTa COA€PKHT, KPOMe 
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SW And u AR Per, eve yeTbipe 3Be30bl, NepHOAbI KOTOPbIX HaxXOJATCH M@X- 
ny 0.425 u 0.435 HA, HO MX PadlakTHYeCKHe WHPOTbI He MpeBbiilawT 40°, 
BCJIEACTBHeE YeroO MOKasaTeIH WBeTa HCKaKeHbI BJIHAHHeEM 9ekTa MoKpac- 
HeHHA MW He JalOT BO3MOKHOCTH OOHAPYXKUHTb KakHe-HHOyAb OCOOeHHOCTH B 
uBeTaX MO CPaBHeHHO CO 3Be3,aMH, PacNOVIOKeHHbIMH Ha BbICOKHX FavlakTH- 
YeECKHX INMPOTaX. 


HleneHue KopoTKonepwomuyeckux uetbeny Ha Be rpyMMbl BCTpeyaeTca 
Take B paooTe E. JI. TlaBnoscKoH, KoTOpad BHeCJIa 3HaYHTeJIbHHIM BKJa B 
JesIO H3y4eHHA MpOCTPaHCTBeHHbIX JBHXKCHHH Z9THX OODbeKTOB [107]. Cono- 
CTaBJIeHHeM (bH3H4eCKHX H KHHEMATHYeECKHX XapaKTePHCTHK OHA BbILenMNAa 
M3 YMCA KOPOTKOMepHOsMyeCKHX Weden], C W3BECTHDIMH JIYYeBbIMH CKOpO- 
CTAMH Oomee CNOKOHHYIO B OTHOIWeHHH KMHeEMAaTHKH rpynny. 3Be3/bl, COCTaB- 


JiMioulwe 3STY Tpyliny, XapaKTepH3ylIoTCA NMepHOaMH MeHbILIe 0? 40, nour 
CHMMeTPHUHBIMH KPHBbIMH (¢>> U.25) uv HeEOOAbUIMMH JIVYeBbIMH CKOPOCTAMH. 
BopiesleHHan rpyiia JBHKeTCA OTHOCHTeIbHO CosIHia 3HaUHTeIbHO MeJJIeH- 
Hee, YM COBOKYMHOCTb OCTaJIbHHIX 3Be30. PaccmoTpeHve noKa3aTeeH WBeTa 
5 3Be3, H3 Halllero KaTasiora, MpHHanviexkauMx no JlaBsoBpckoH cnoKOHHOH 
rpyliie B OTHOWICHHH KHHEMATHKH, H HMCIOUIAX PadakTHYeCKHe WIMPOTHI OOuIb- 
ie +50°, He aeT OCHOBaHHA BbIHeECTH ONpeeeHHoe CyKNeHHe O Pa3H4HH 
IBeTOB Wedeua MmepBok wu BTOPOH rpynn. 

Haxkouen, IT. If. Mapeuaro [103] B cBaoei HenaBHel paOote OTHOCHT KO- 
poTkonepHomnyeckHe redenmbl c Z-KOOPAHHaTaMH He TpeBbliwaiwuluMu 300 
MapceKOB WH HMeIOILHe HeOOIbIUMe MpOCTpaHCTBeHHble CKOPOCTH K TIOCKOM Co- 
cTraBsiaiolmleH Tanaktuku. KoneaHo, NO KHMHe€MATH4Ye€CKHM XapaKTepHCTHKaM 
uedeuna RY Com u3 nepspol rpynnmp MBpavnosckoh oTHocutTca no Tlapenaro 
K IJIOCKOH CHCTeMe. 

TakuM o6pa30M, WB HCC/JIeOBaHHAX KHHeEMaTHYeCKOrO XapakTepa UMe- 
}OTCH CBEJCHHAH O HEOAHOPOAHOCTH MOACHCTEMBI KOPOTKOMepHOHYeCKHX Ile- 
bev, 4YTO OCMORKHAeCT BOMPOC O HOPMAJIbHBIX UBeTaX, MOCKOJIbKy ake 
CPpaBHHTeJIbHO O1M3KHe M3 HHX B 3HAUHTeJIBHOH CTeEMeHH OTATUeCHbI B.IMAHHeEM 
a9pdekTa NoKpacHeHHa cBeTa. OHaKkO, Ha OCHOBE paCCMOTPeHHbIX paboT 
MOXKHO YTBepKLaTb, YTO MpeACTABHTeIM MWIOCKOH COCTAaBJIAIOWeH BCTpe4a- 
JOTCH Cpe H3Y4eHHbIX KOPOTKONepHOmMUeCKHX eden B MaJIOM KOJINUe- 
cTBe (mpv6aH3HTembHO 20%). Bomee Toro, B HacToallee BpeMA elle He 
YCTaHOBJIeH COBePINeCHHbIH KPHTepHH, 10 KOTOPOMY OBO Obl BOSMOXKHO Ha- 
Ne@KHO ONPeeATh IPMHATMeKHOCTH 3Be30bI TOH WIA HHOH rpynne. 

IIpw Takux oOO6cTOATebCTBaX MIPHXOAMTCA, B WeIAX NOJIYYeHHA HOp- 
MaJIbHOrO IBeTa MOJb30BaTbCA LWed@ensaMu, pacnomO*KeHHbIMH Ha BbICOKHX 
ralakKTHYeCKHX WHMpoTax, 6e3 BCHKHX AeteHHH. Tak uw NoctynutH mp. V3 
Halero KaTajora ObWIH B3ATbI 3Be3bl, HMCIOULHe WHPOThH! Goee +60°; ux 
CHHCOK JlaeTca B TaOsuLe I. 

B Ta6auuy He BKOYeHH! 3Be3nbI TV Boo, UU Vir, u RRCVn sauny 
TOrO, YTO OHH HMEIOT AaHOMAJIbHbIe ILBeTAa. 

Ha pucyuke 6 noka3aTemu wBeTa McMOb3syeMbIx 16 3Be3q HAHeCeHHI 
NPOTHB 3HaveHHH mepnona. 

Kak BHIMM 3aBHCHMOCTH Me€KIY 2THMH BeJIM4HHaMH He HaOsoMaeTcH. 
SameTuM, 4TO H ChekTpasbubii Kiacc 3Be3q Tuna RR Jupp namet Tamax- 
THKH He 3aBMCHT OT MepHona. C Apyrol CTOPOHbI, Kak MOKa3bIBaIOT HaOJIio- 
JIeHHA, KOPOTKONepHomMYecKHe WedenAb] WapOBbIX CKOMJIeCHHH B 3aBHCHMO- 
CTH OT THNOB «a», «B» H «C»>, Ha DWHarpaMMe MepHOA-NOKa3saTeb UBeTAa 3a- 
HHMAaIoT onpesleseHHble Mecta [108]. Ho, B Hallem caly4dae, 3Be3—bI THA «Cc» 
BOBCe OTCYTCTBYIOT. Kpome Toro, Nepvorbt BLIOpaHHbIX HaMu MepeMeHHbIX 
3AKJIIOUCHbI, B OCHOBHOM, B Mpemetax 0.46—0.60 mua, A Wan TakHx 3Be32, 
TIO yKa3aHHOH padoTe, KOppeAIHA MEXKAY NepHOOM WH MOKa3aTe/emM IBeTa 
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ee ne Se 
RS Boo .. +66.°o —0.™14 0.% 3773 7200¢ 
TW Boo .. +61.9 —0. 29 O. 5330 1010 
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SS CVn ..| +71.9 — 0. 15 0. 4785 1370 
S$ Com ' +87. 2 —O. 24 0. 5866 1320 
ST Com .. +80. 0 —O. 22 0. 5989 1300 
RY Com . .'§ +83. 8 —O. 24 0. 4689 1730 
ST Leo et +67. 0 —o. 26 0. 4780 I1IO 
AA Leo... | +66. 9 —o. 18 0. 5986 1460 
RX UMa .. +62..0 —o. I4 0. 4681 740 
SX UMa ..| + 60. 2 —O. 12 O. 3071 880 
TU UMa .. +73. 3 —oO. 21 0. $577 695 
UV Vir: .. +62. 3 —O. 25 Oo. 5871 1280 
BB Vir... +63. 3 —o. 20 O. 4711 980 
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cna6a M B WapoBbIx ckomwmeHHax. Jia OKOHYATeMbHOrO 
HEOOXOMMO PACIIPOCTpaHHTb ONpeseeHHA H Ha 3Be3/1bl, 
BHIXOJAT 38 3TH MpejeJibl. 

CpeqHuk Moka3aTeslb IBeTa, COrlacHO npuBpeseHHou 


pelleHHA BOTIpoca 
TMepHOAbI KOTOP'bIX 


TaGvlHue, paBeH 


—o".20,a MHCHepcus, XapakTepH3ylollad TOWHOCTb oMpeseteHHA H30bITKAa 


upeTa, mpHoOpeTaeT 3HaueHHe 0.”0}5. 
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PaccmorpeHHe nociemHero crol6ua TaOJIMIbI MoKa3bIBaeT, TO BCE 


SBe3IbI HMeIOT GoubuIMe Z-KOOPAMHAaThI WM MpakTHYeCKH 


HaxOJATCA 3a OC- 


HOBHO Maccoft Mormomlaiomero BelllecTBa. CileqOBaTebHO, BOSHHKaeT He- 
OOXONMMOCTb y4eTa ONTHYeCKOH TOJIMMHbI u36upaTebHO-NOroMlalouleh 
matepuu. HaiienHomy 3HayeHMlO CpefHero NoKasaTeiA UBeTa MBI NpHLaJin 
monmpapky — 0."08, YTO COOTBETCTByeT NOJIHOMY MOrOMeHHIO B 0.4 3B. Be- 
IWWHHBI B HalipaBlenuv Ha ramaKTuyeckue Novuoc. Tak 4TO, 3a OKOHYATENb- 
‘oe 3HayeHHe HOPMaJIbHoro UBeTa Mbl IPHHHMaeM BeJIMYHHY — 0.28. 
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TlonyueHHad Aucnepcua o693aHa CBOuM TIPOMCXOKCHHEM, KPOMe OIIM- 
OOK OllpeneeHHA WBeTa, AByM npHuunam: 1) HEKOTOPOH HCTHHHOH jucrep- 
CHH NOKa3aTeieH wBeTa H 2) omHOKaM HaGslOLaTebHOrO XapakTepa. Kak 
H3BECTHO, CHCKTPaJIbHble THMbI KOPOTKONepHOAMYeECKHX Leen B MaKCHMyMe 
SaKJUOUCHBI B OCHOBHOM B lipefemtax AOQ—A3; cleqoBaTebHO, HB WBeTax 
AOJKHbI NPOABJIATbCA COOTBETCTBYIOLWMHe KOMeOaHUaA. Ilog oumm6KaMH MBI No- 
-HHMaeM HecOBNaweHHe MOMEeHTOB oTorpadupoBpanun c MOMeHTaMM MAKCH- 
MYMOB O.lecKa 3Be32. IIpu onucannu MeToqHKM HaGsIOeHHA OBO OTMeuyeHO, 
WTO B TedeHHe HOH MepeMeHHaA HaOOalacb HECKOJIbKO pa3 c TaKHM pac- 
YeTOM, UTOOb! HaGTOeHHAMH ObLI OXBAYCH MOMeHT Makcumynma, JIIa HeKo- 
TOPHIX 3Be3 HeraTHBbl, NOCYKHBIIME IIA ONpeseeHiA MoKasaTenel uBera, 
MOryT H€ COBCe€M CTPOrO COOTBETCTBOBaTb MIO BPCMeHH MAKCHMYMaM CBeTO- 
BBIX KPHBBIX, B Pe3yJIbTaTe Yero NOKasaTeM UBeTa OYAYT HECKOMbKO MpeyBe- 
JMYeHbI, OJHAaKO, KaK MOKa3bIBalOT CaMH NOKa3aTeAM ILBeTa, BMAHMe 9TOrO 
PakTOpa He JOKHO ObITh 3HAYHTeIbHBIM, MOCKQ/IbKY HHTePBaJIbl MEK Ay Woc- 
JI€MOBATCJIDHBIMH CHHMKAMH BapbHpOBaJIMCb B JOBOJIbHO Y3KHX TIpelemax 
B 34BHCHMOCTH OT JWIMHbl NepHogos. Tak HH MHaye, BeEMUHHY HCHepcuH 


0."05 H@Ib3A CUHTATb 3HayMTeIbHOH. PacceanHe HOPMaJIbHBIX I[BeTOB GOsb- 
We STOH BeJIHYMHBI, Ha6OMaeTcA B cyYae CTAalMOHAapHBIX 3Re3n B lpeye- 


“aX OAHOPO H TOrO 2Ke CieKTpaJbHOrO Kacca. B KayecTBe NpHMepa NpHBe- 
AeHbI B HMKEeCeLyoluelH Ta6IMuKe 3HaucHHA AMCHepcHn ana 3Be3n Bu A, 
SaHMCTBOBAaHHbIe H3 padot E. K. Xapagse [1] u B. B. Huxonosa [30]. 





Cnextp Xapazse Hukowoe 
Bs — 0.04 
B8 0.07 0.07 
Bog — 0.12 
AO 0.06 0.08 
A3 0.07 — 
A8 0.09 — 


C yueTOM MpH4HH, BbISbIBaIOINMX pa3sOpOC HOPMa.TbHBIX I[BeTOB B Halliem 
cUyuae, MOJIYYeHHaA BeIHYHHA FHCMepcHH O™.05 MaeT OCHOBAHHE 3aKJIOUNTD, 
NTO NOLAaBAOMCe OOIbIIMHCTBO KOPOTKOMepHOMMUeCKHX Teeny B MaKCHMYy- 
Max OJlecKa ABJIAIOTCA Govtee OMHOPOAHBIMH, YEM 9TO CJleayeT M3 HX creK- 
TPavIbHbIX XaPaKTEPHCTHK MO CYWeCTBYIOLUCH CIeKTPaIbHOH KaccHukallun. 

KcTaTH, Mbl JOJLKHbI OTMeTHTb, YTO JIA STHX 3Be3 elle He paspa6o- 
TaHa COBepleHHad CHCTeMa CII€KTPaJIbHOH KilaccuduKkauuu. UacruuHo 3TuM 
OObACHAIOTCH Te Pa3sHOriacuA B pesyAbTaTax, KOTOpbIe MOJYYaroTcA OTHOCH- 
TeJIbHO 3Be3nbI RR JIupp. Bere ynomunasocb, uTo corsmacHo Mrouxy @® 
Teppayac TemmepaTypHbIM KOmeGaHHAM mepemeHHo RR JIMpbt cooTBetcr- 
TBYIOT CIE€KTPaJIbHbIe THIIbI, OLHCHHbI€ MO MeTaJJIHYeCKHM JIMHHAM HO JIH- 
HHaAM K MOHM30BaHHOrO Kabuua. MurencuByocTs cepu BasbMepa MpHBoaUT 
K Oowlee NO3QHHM cileKTpamM. Stor sexT 6nwi o6HapyxeH HW WA pyrux 


3Be3 NaHHoro Tuna MsanoscKxol [92] u parronom [109]. K npotusopean- 
BOMY BbIBOY NpHBeta Cre66unca [110] mecruuperuaa 31exrpodotomerpua 
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3pe3nnt RR Jiupp. CpapHenve useta RR JIupbi B MaKCHMYMe WH MHBHMyMe 
6jlecKa C UBeTAMH MOCTOAHHBIX 3Be3, CIEKTPbl KOTOPbIX H3BECTHBI, MOKa3avio, 
YTO e€ KOJIOPHMeTpHYeCKHH KJIaCcC MeCHACTCA B HHTEPBaJe A7—cF5, To ecTb 
COOTBETCTBYeT CHeKTPaM, OLl€HeCHHBIM MO BOMOPOMHbIM JIHHHAM. K Takomy 
Ke pesyIbTaTy TpuBesa PoOepra [111] rpexupeTHad 92eKTpodoTomerpus 
RR Jiuppi. OnHako, oWeHKa CleKTpasibHoro Kacca He OYHb OIM3KHX 3Be3A,. 
PaCcHONOXKeHHbIX HefasleKO OT TrasakTH¥ecKOrO SKBaTOpa, TO NOKa3saTesAM. 
MX ILBeCTOB, Kak 9TO JesaioT CreOOuHC H Apyrve aBTOPH, MO*KeT TaHTb B ce6e 
gctbekT MOKpacHeHHA CBeTa, B BUHAY “ero CNEKTPaJIbHbIe THITIb! nowyuatoTca 
Gomee Mo3Hve, YM 3TO eCTb B JeHCTBUTeJIBHOCTH. 

Vi3yuad MHOPOuHCJIeHHbIe CiekTpOrpaMMbl nepemeHHott RR Jluppt c ToU- 
KH 3PeCHHH JBYXMepHOH CilekTpaJIbHOH KaccHukauHHn, PpexranH Mpuuled K 
sakmioueHHio, uTo HH Vepxcckas, HH DpanuyscKasr Klacchukallua He MOd- 
XOMAT JIA OMMCaHMA CieKTpasbHOro THIIa 3TOH KOPOTKONMepvomMyecKON wWe- 
cpenupr [112]. 

TloayueHve H H3yy¥eHHe CIeCKTPOB JIA 6OJIbuIOrO UHCIA KOPOTKOMNeDHO- 
muyeckux wedeua u paspa6oTKa PpallHOHaJIbHOH CHCTeMEl CIeKTpasIbuce 
KlaccHHKallav %KMyT cBoekH ovepenH. 

Had HODMAJIbHbIMT UBeT, JIerKO MO2KHO TOJYUNTb H30bITKH UBeTa KaxK- 
loli 3Be30bI U3 Halllero KaTaJlora HM OXapakTepH3OBaTb KaxKMoe WanpaBJlenhe 
B cMbiCne MoKpacHenua. Ho, HalleH 3agaueH ABJAeTCA He TOKO OMpeaedte- 
He MOrAONLeHHA B TOM WIM HHOM HalipaBJIeHHH, HO W OWeHKa COOTECTCTBY- 
fOLLLWX «tulyGRH npoctpancTBa. A Ja 9TOrO HeOOXONHMO 3HaHHe cpeHeh 
aOcO.NICTHOH BCAHYHHbI KOPOTKOMepvORMyeCKHX eden. SIToT benpoc B. 
CBUID ONepesb TECHO CBA3aH C BOMPOCOM O HYJIb-MYHKTe 3aBHCHMOCTH nepu- 
O/A-CBETHMOGIH DJIA Ween. 

§3. Onpemetenue cpeauel aOcoMIOTHOH BeTHUYHH EL 
KOpOoTKOMepHOANYeECKHX medeuaA. Kak w3BecTHo, y nemeny 
Ha6wlOMaeTcA PAM, 3aBHCHMOCTeH Me>K]Y pa3IMUHBIMH XapaKTepHCTHKaMH, 
CpemH KOTOPHIX HaHGosee BarxKHOH C TOUKH 3peHHA 3Be3LHOH ACTPOHOMHH AB- 
JIACTCA CBA3b MEXKAY CBETHMOCTHIO H AJIMHOK MepHosa. Oua Ona BrepBbie 00- 
Hapyxena JIupuTT B 1912 r. np H3yYeHHM MepeMeHHbIX 3BE31 B Mastom Ma- 
reiaHoBom o6aKe. OTKpitue JIABHTT cpa3y NIPHBJeKIO BHAMAHHe acTPOHO- 
MOB KaK MHorooGelllatoulul, MpocToH WH HalexKHbIi cnoco6 WIA OWeHKH pac- 
CTOAHHH JO H30JIMPpOBaHHbIX 3Be3MHbIX CHCTEM, Tle TOIbKO wedenibl MOryT 
6bITh OOHAPyKeHbI. 

Bonpoc 06 wu3y4eHHH 3aBHCHMOCTH MexK Ty WIMHOM nepHowa H CBETHMO- 
CTbIO pacnafaeTcA Ha Be 4acTH: 1) mocrpoeHve opMbl 9TOH 3aBHCHMOCTH 
u 2) onpemeleHHe HyJIb-YHKTa 3aBHCHMOCTH, Tleppan uacTb 3aa4un CpaBHH- 
T@IbHO JerKO pelllaeTcd COHOCTaBJIeHHeM BHAMMBIX BeJIHNHH wedenh c MM- 
HAMM MepHOMOB B H30JIMPOBaHHBIX 3Be3THBIX CHCTEMAX, Uro KacaeTca BTOpOw 
YACTH 3ala4uH, TO ECTb, OMpesemeHHA aOCOJMOTHOH Be/IHYHHBI wedeuf, OHa AB- 
jgeTca LOBOIbHO TpyAHoH. W3-3a OosbUIHX paccTosHul TpHroHoMeTpHue-- 
CKMe MapaswlakCcbl 1a7Ke OJIM3KHX K HaM nee MpeleibHO MaJIbI W M0 MOpAL- 
KY BEMHYMHbI MpHOMHKAaWwTCA K omu6Kam onpenesenua. TlostomMy NPHXOAMTCH 
BLIBOMUTb CpeHHe MapasaKCbl M0 JIYYeBbIM CKOPOCTAM Hi COOCTBEHHBIM JIBH- 
*KeHHAM 9THX 3Be30. VimMeHHO TakuM NYTeM YCTAHOBJICH Wenan [113] 
HYJb-IIYHKT IIa meeun name Tanaxruxu Bp 1918 r., KOTOPbIM BIOTb XO 
NOCHeENHUX MeT MOTb3OBaIHCh BCe 3apyOeKHbie ACTPOHOMHI. 

B Conercxom Cowse B. B. KykapKuH 2Ba2KAbl ACCAeOBAa ITOT BOMPOC 
[114, 115]. Bo sropok paboTe MaTepHaJIoM TOCA KH JaHHble OTHOCHTEJIbHA 
750 nomronepHoquueckux uw 668 KopoTKonepHOAMuecKHx ween. 

Oco60e BHAMaHHe yleAOCb CHCTeMaTHUeCCKUM oWM6KamM UlKadl BAAH- 
MBIX 3B@3HbIX BeJIMYHH, MPHMCHABIIMXCA B Pa3JIMYHBIX SBe3MHDIX CHCTeMAaX,. 
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‘CIOCKOJIbBKY HM€HHO 3TH OWIHOKH ABAAIOTCA Hanbouee CYULCCTBEHHbIM (pakTo- 
POM, HCK@KalollHM eHCTBUTebHYIO opmy 3aBucumocry MepHO-CBETHMOCT, 
M YueTy BIMAHHA HOTIOWeHHA CBeTa Ha BHLHMBIe 3Be32HbIe BeIHYHHbI. B 
“OKOHYATCIbHOH OpMe 3aBACHMOCTH NPHHAH BbIPAaKeHHA: 


M=— 0.17 — 0.20 lgP 
M=— 0.74 — 1.67 leP 
M=— 0.35 — 2.08 lgP 
Ilepspoe 43 HHX OTHOCHTCA K KOPOTKONEPpHOAMYeCKHM edeudam, a mea 
NOCMeMHHX—K JLOJIPOMepHOAMYeCKEM. Hystb-nyHKT Kyxapkuna ana Aourone- 
‘PHOAMYECKHX Teena Ha o."5 apye, vem HYJIb-MYHKT Uentn. 
B 1942 r. O. A. Meabuuxos [1 16], oO6baAcHAR pacxoxKeHHe KOIPDuLNeH- 
TOB OOIero MOrMIOoWeHHA cBeTa, TOJYYCHHbIX HEKOTOPbIMH aBTOPaMH Ho WOd~ 
fONePHOANYeCKHM LedewHAaM U3 rasakTHyecKoro BpalleHHaA WM u3 Z-KooprMHar, 
MIpHIuesT K 3aKJOYeHHIO, YTO KpwBan Ilenan HYKHaAeTCA B  OTPHILAaTenbHoTt 
MonpaBke mopaaka 0.5 3B. BeHUHHBEI. 


Takum o6pa30om, Meapuukos x KykapKuy o6napyxwwin COBeplIeHHO He- 
SaBHCHMbIMHM M€TOaMH, YTO ravlakTHYUecKHe AOJronepHowyeckHe WedeuAb B 
OovIbLIMHCTBe calyqaen APUe, YEM STO CHeRyeT H3 KpuBOH Ulenau. Ho stor 
@akT, MMeloulMii OrpoMHOe 3HayeHHeE mA YACHEHHA JeCHCTBUTeJIDHBIX Mac- 
TaOoB HabmOLaemolt Hamu YacTH BceeHHou, 20 mocweqHHX wer He NOVY al 
TIPH3SHAHHA CO CTOPOHB 3apyOexKHbIxX acrpoHomos. VM ToabKo nocae padorTbl 
Baafe pce CKNOHMIMCh K YTBepARTeHHIO OO OMMOOUHOCTH MpHHATOrO HYJIb- 
NYHK1a. 

B 1952 r. na VIII che3ne MexnyHapognoro acrpoHomuyeckoro cosa 
Baane [117] cnetaa saxnoe COOOILeHHe, KOTOPOe CBOJLUTCH K CIE LYIOULEMY. 
‘Cyasa no xpusot IW[enan, KOpOTKoNepHonnyeckne wedenAbl B TYMaHHocTH 
AHZpoMegb JOMKHEI UMeTb M€HaHHY!O BAMMYIO BeJIMUHHY, paBHylo 22.4, 
TaK Kak MORY.Ib PaccTOAHHA MO STO CHCTEMBI, BbIBEEHHBI TO OJIrOHe- 
PHOMHYeCKHM Uedeunam, coctasasct m~M-=22 "4. Ha cuumKax c no.1yda- 
COBOH 9KCIO3HUMeH, CHATBIX C MOMOLLEb}O O-MeTpoBoro pedbtekTopa, ObLIy 
TOAYICHBI SBE3Abl YKa3aHHOM BeJIMYMHbI, HO CpeAW HHX He ObWIH HalimeHD 
KOpOTKOMepHomMdeckne Leder. [pu gocraKennu mpenerpnolt Beaman 
22.4 NOABMIMCh JIMUIb sIpKue MPCACTABMTeJIH WAaPOBbIX CKOINICHHH, KOTOppIe 
CormacHO HOBeHINHM JMarpaMMaM «3Be32Had BeAMYHHAa—noKa3zaTelb uBeTa», 
Ha I”.§ spye KOpOTKOMepHosMyecKHx ecdbeuz. M3 sToro (baxta Baaye caenan 
SaKJNOUeHHE, ITO KOPOTKONepHomHyecKHe wWedenAbl B TYMaHHOcTH Annpo- 
MeJIbI MOTYT ObITb HAaleHbl TOJIDKO Cpe 3Be3 BHAAMOM BeHUHHbI, paBHolt 
23.9, 

K TakoMy x*Ke CileqcTBHIO NpHBeIHK Taxkepu # Beccerunk [118] Ha6.10- 
AICHHA WapOBbIX CKOMeHHH B MarenmaHoBplx O6saKkax npy momontm 74” 
pediekTopa. Onn Hallltu, 4TO cpeaHaa dbororpaduyeckasd Bemu4HHa OOHapy- 
*KEHHBIX B CKONJICHHAX KOPOTKOMepHoOdMyeCcKHX Tecdbeun paBHa 18."7, B TO 
Bp€MA KaK MOJYb paccTronHua 20 Marenmanosnrx O6maKoRn 0 KDHBOH 
Wen ppipaxaerca wnciom 17.3. 

ITH HaOMOMeHHA OMpPeeMeCHHO YKa3bIBalOT Ha TO, UTO aOCOMIOTHBIE Be- 
JHYHHbI KOPOTKOMepHOAHYeCKHX Ieeny ccbepwyeckoli cocTaBrAwllel, BEIBe- 
JeHHbIe H3 COOCTBEHHBIX JBHXKCHHHM STHX 3Be30, WI o.ronepHoaHyeckux 
ween MIOCKOH COCTaBJAIOlMel ABISIOTCA ZameKO HeTOUHBIMH. OqHako, 


Baafe cuutaet cymlecrsyiomntii HYJIb-NYHKT JIA KOPOTKOMepHORHYeCKHX 1e- 
(peu. mpaputbHbiM. OcHOBHBIM apryMeHTOM JWI TaKoro BbIBOMa ABHOCh 
COBNaeHHe MIAaBHOK MOCTeAOBATeIbHOCTH 3Be3q WapoBLIx ckonaeHnit M3 
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nu M92 c oObMHOH riaBHOH NOCHeOBaTebHOCThIO, XAPAKTePHOK WIA OKpecT- 
HocTteH Coa, eC IIpHHATb aOcOJIOTHYIO BeAHYHHY KOPOTKOMepHorHye+ 
CKHX LedeH paBHOH HyuJIi0. 

3a moculeqHee BpeMA MoMBHJIOCb MHOro paOoT [119, 120, 121, 122, 103,. 
123, 124], nocBAULeHHBIX PpeBH3HH HYJIb-IIyHKTa JoIronepHosMyecknx neers 
Ha OCHOBe CylMecTByIOllero MaTepHada, a TakKe, YaCTHYHO, C NPHBAeYeHHeM: 
MH HOBbIX JaHHBIX. 

Ouu Bce, 6e3 HCKJIOUeHHA, YKa3bIBalOT Ha TO, 4TO CYULeCcTBYIOWIMM HYyJb- 
NYHKT, YCTAHOBJICHHBIH MO JONronepHoAMyecKHM LWedenaM MAOCKOH cocTaB- 


asioureh T'aslakKTHKH, ABJIAeCTCH HeBepHbIM H TpeOyeT OTPHWaTeJIbHOM MOT 
paBKH. 


Ha ocuHospe 9THX Ke pa6oT MbI yOexKMaemMca B TOM, 4YTO BOMpPOc O HYb- 


NyHKTe Wedensx B HacTOAIee BPpeMA elle AaeKO OT OKOHUATEIbHOrO pellle- 
HHA, HECMOTPA Ha TO, YTO OCYLIeCTBICHO OoMbUIOe KOM4eCTBO pasHooopas- 


HBIX HaGwJOaeHHH U ACCAeMOBaHHH Kak BHYTPH Halleuw J'anakTHKW, TaK UH B 
JPyrHX COCeMHHX 3Be30HbIX cHcTemax, JIId MONHOrTO H HajlexKHOTO BbIACHE- 
HHA BOMPOCa OCTaeTCA BbINOJHHTb HaGJIONeHHA Hall elle OO/bIIHM KOJIM- 
yeCcTBOM eden WH Apyrux oObexTOs. 

Uto KacaeTcaA HYJJIb-IlyHKTa KOPOTKOMepHomMyecKHxX Leena, TO B 9TOH 
o61acTH 3a MocleqHee BPeCMA HMEIOTCHA BCerO ABa-TPH HCCeMOBAaHHA, NPHHal- 
JIexKalllHX COBETCKHM aCTPOHOMaM. | 

B mepsylo ovepedb clemyeT ynomauyTp paooty E. JI. Nasnoscxon [107],. 
IMTHpOBaHHy!O HaMM B Mpesbiazyiwwem maparpade. Ona Gasupyetca Ha coo- 
CTBeHHbIX JIBHKeHHAX 68 KOpoTKONepHOaNyeCKHX Weed, cpeanvwe KBalpa- 
THYeCKHe ONIHMOKH OMpeeseHHA KOMMOHEHTOB CKOPOCTeH KOTOPbIX MeHDbILe: 
60 xm/cex. [Ip 3TOM OTHOCHTeJIbHBIe ABHXKeHHA 35 KOPOTKOMepHOAMYeCKHX 
Neen olpefeseubl aBTOPOM IlyTeM CPpaBHeHHA MIPAMOYFOJIbHBIX KOOPAHHAaT 
3THX 3Be3, Ha cboTorpadunx, MOJIYYeHHBIX C MOCKOBCKHM 330-mMM acTporpa- 
(boM, C MPAMOYIOJIbHBIMK KOOPAHHAaTaMH, ONYOJMKOBaHHbIMH B KaTasorax 
«Kaptpr He6a». Jia mwecTh 3Be3, yly4WeHbl paHee OnmpeeeHHble ZBUKe- 
Hua. Cpequan aOcouloTHad BeJIHYHHa OKa3alaCb paBHOH +0.™5 -0.™2. 

TipHHumMac 4HCeHHOe 3Ha¥eHHe MJIOTHOCTH MaTepHH B OKPe€CTHOCTAX 
Connua papyort 6.0.10774 rp/cm3, 1. IT. Mapenaro [125] 8 1954 rozy nomyqna 
M3 JMHaMHY4ecKHX coo6paxKeHHi AA cpeqHeh aOcoMIOTHOH BeJIHYHHbI KOpPOT- 
KOMepHomMyecKHx WedenA 3HayeHHe +0.5"+ 0."4, CoBlaatollee c ompesese- 
HHeM [laBJIOBCKOH. 

IIo pptuncneHuam IlapeHaro, TpHroHOMeTpHyecKHe MapaswiakCbl MpPHBO- 
WAT K 3HauNTeIbHO Oomee ca6oH aGcoOTHOH BemMuMHe +1"721"5[ 103]. 

TouHOCcTh onpeyeneHuaA cpemHeii aGcOJHOTHOM BeIHUHHbI 3Be32 H3 COO- 
CTBeCHHbIX IBH2KCHHH B 3HAYHTCIbHOM CTeMeHH 3aBHCHT OT cloco6a yyeTa BJIHA- 
HUA MOPIOULeHHA CBeTa Ha BHAMMbIe 3Be30Hble BeHUnHbI: UacTo HCcCeqOBa- 
T@JIH, OMMPaACh Ha OMpeeIeHHble COOOpaKeHHA, MOMb3yIOTCA OHHM CpeJHHM 
KOSpPHUHCHTOM OCaGJIeHHA CBeTa WIA BCeX 3Be3 WaHHOH rpynmpl, Takon 
MmpHeM B HacTosiee BpeMA, KOHEYHO, He/Ib3A CUHTATb OMPaBAaHHbIM. 

E. JI. Masnoscxaa [107] B cpoet pa6ote yuuTbiBasa NoriollenHe cBeTa: 
no dopmyse Tlapenaro, KoTOpad faeT BeCbMa YJOBJICTBOPHTEJIbHbIe Pe3yuIb~- 
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TaTbl B CTaTHCTHYeCCKHX HCCeOBaHHAX. OHako, BCIeACTBHe KIOUKOBAaTO 
(“CTPYKTYPHI MOroulatoulero BellecTBa, OOUee NOrOMeHHe WIA MHAMBHLY- 
aJIbDHBIX HalpaBJieHHh, BbIYHCeHHOe Mo dbopmy.ie Ilapenaro, MoxeT 3HaqH- 
TCJIBHO OTAHYAThCA OT HCTHHHbIX 3Hay¥eHHH. Umea aro B BHAY uw pacrogarad 
H30bITKaMH IBeTOB OOQJIbIIIMHCTBa KOPOTKONepHOAHyeCKHX WedenyA, HCHOJIb- 
SYeMBIX B onpefeteHuax I[laBropcKoH, MBI IpeANpHHANH HOBOe BEIUNCeHHe 
WaHHOH BeJIMYHHEI. 

IIpw w310%KeHHH BOMpoca 06 addeKTHBHBIX WWINHAX BOUIH rOBOpHJI0Cb, 
‘4TO B HallleM cJlyyaed?’,4, OMPeAeIAeCTCH JOBOJIbHO HeyBepeHHo, Ilo 93Ton 
MIPHYHHE MBI OTKA3aJIHCb OT MOJIb30BaHHA 3HaYeHHeEM MepeBOALero MHO- 
AKHTeA 'Y, KOTOPOe MOMyyaeTCA W3 BbINHCICHHBIX HaMH 9ceKTHBHBIX 
AJIMH BOJIH H, MOCKOJIbKY Halla CHCTeMa H30HITKOB WBeTa TIpuBeseHa K HH- 
TEpHalHOHaJIbHOH CHCTeMe, MbI MpHHAIM WIa y 3HayeHue 5. Tak 4TO now- 
Hoe MOrMiomenHe Ha NYTH AO KOpOTKOMepuomMyecKHx WedeHy MbI MowyyanH 
H3 COOTHOIeCHHSH Apy,—5- CE. 

Bce HeoOxoquMble faHHble JIA BBIUHCIeEHHA cpeqHHx MapaakcoB 
‘IpHBexenHb! B TaOmuue II. 

Bo Bropom cTo6ue mpuBezennt nornomjenua A=5. CE. 

YrvioBbie paccTosHHaA 3Be3q A oT anekca, Vr ( NeKYJIAPHbe JIyTeBHe 
-CKOPOCTH) HM BeJIMYHHbI KOMMOHCHTOB COOCTBEHHOrO ABYXKCHHAY Ht B3ATEI 
H3 paOotH IapsoscKkok [107]. B nocaequux Tpex crom6uax Ta6anusr II na- 
IOTCH BEJIHYHHbI ¥y, T H Gols (CPeqHAA KBafpaTH¥ecKan OIMMOKa cMpenese- 
HHA COOCTBeHHOTO JBH2KeHHA), NPHBeeHHbIe K CpeqHeli BHAMMOM BeAHUnHeE 
PacCMaTPHBaeMbIX 3Be3 NO dopmyae: 

lo =p 10 9-2(0—11.0—5.CF), 


Cpequne mapaimakcbl onpemensuch He3aBHCHMO AByMA cnocobamH—no~ v 
4% -—KOMHOHeEHTaM C TIOMOIIbIO XOPOLIO H3BeCTHHIX opmy.r: 


ney = A74Y Sin 2. _ 4-74 | 0] 
V, sin? d | | 

‘Tip stom 6buio npuHato VY, =134 xm/cex no Masnoscxol. Ina nannokt 

rpynnb 3Be3 P| =67 xm/cex nu V;'2 =8170 xm/cex. Cpeaquve KBagpaTu- 


“YWeCKHe OWIHOKH MapasakcoB BbIUHCIATHCh 10 tbopmyiaM: 








e(y) = + 1.268 zy Yel. a(t) = 1.028 x: oe, 
VoV xn sin? n 
ByuHCIeHHA TavHu: 
Ty==0,00064 ; T= 0.00083. 
+ 8 + 12 


CueqopaTetbHo, 


T™ = 0.00070. 
a a 
COOTBETCTBYIONYIO CPeNHIOIO AGCOMIOTHYIO BeJIHUMHY OObIKHOBeHHO BbI- 
YHCAIOT 10 dopmyte Crpem6epra [126]: 


M=m—5 +5 lex— Slee 
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Ta6aana II 
Hasnanue A n Vrt Z 
3Re3 ABI Pg r Y t Yo To et! 
SW And. .j 1.4 | 49.0} +58 + 0".005| +-0".020| 0.0014 | 0.0058 | 0.0014 
Sw Aqr. .| 2.4 45.0] +91 + 46{,+ 62 192 258 O12 
AA Aql . 0.8 46.4] +19 + O39; + 05 025 042 083 
RS Boo . .| 0.7 67.0{ +47 |— o9; + 10 052 058 023 
ST Boo . .| 1.6 55-44 +93 + o6 |+ 20 025 083 042 
TV Boo ..| oo | 62.77 —20 + 331— 04 287 035 044 
TW Boo .; oo $9.2| —47 + 22/— 45 201 410 046 
SS Cnc ..| 02 | 133.3} —48 + o4]— 02 058 029 043 
TT Cnc ..| 1.0 | 123.5] — 2 + 42/+ 48 319 364 030 
W CVn ..| 06 67.9] +80 + 45} + 15 259 086 034 
RU CVn. .| 02 73.11 — § + 331/+ 27 415 340 063 
SS CVn ..! 06 69.9{ +48 + 24/— 31 263 340 044 
RR Cet . .| 06 74-91 — 64 ]1+ 7Jo|+ 33 292 138 O21 
S Com . 0.2 89.9] — 30 | + 20]/+ 07 209 073 042 
ST Com. .| 0.3 86.7; — 89 | + 49]— 02} §13 O21 042 
RVCrB Se Mae 50.3}, — 8 | & «my +  o2 063 O12 058 
UY Cyg. .| 1.3 16.4/ +129 |— 13/— o7 065 035 050 
XX Cyg..) 1.2 15.9 ol— m/— 03 122 026 105 
XZ Cyg. .| 2.2 15.4] —24 |— 71] + 50 142 100 020 
DM Cyg. .| 3.2 17.1] -+108 o}|— 08 000 O17 O13 
RW Dra. .| ©. 38.2] + 2/-+ o8 |— 10 088 110 066 
SU Dra . .| o. 63.2} —I14 |+ 76{/— 16 317 067 O17 
SW Dra. .! o9 59. +34 1+ m9 |} + 04 104 022 028 
XZ Dra . .| 0.2 23 +104 |— 26,[+ 26] | 157 157 | 042 
RR Gem 2.6 | 160.5| + 48 | + 06] —0 009] 0.0024 | 0.0036 [ 0.0028 
‘TW Her .| 1.2 32.4, +104 | + og | — _ to 062 069 O41 
VX Her. .] 2.0 54.6] —308 |+ 20] — 44 055 121 OIr 
VZ Her. .| 0.4 366) —i17|/+ 38]/— 17 - 316 141 083 
AR Her. .| 2.0 45-0] —235 | + se/+ 25 218 109 022 
DY Her. .| 2.4 58.9} +24 |— o8 | + 12 O21 032 O13 
RR Leo . .} 0.7 [| 108. +24 /+ 4/+ 11 084 066 024 
SS Leo . .j] 04 | I17.9/ + 85 | + 34] + 16 258 21 023 
ST Leo ..] o.: | 108.8) +135 | + So} — 14 500 140 050 
RZ Lyr . .| 3.4 22.8) —I110 |}— 22/— 25 060 o€9 033 
VV Peg. .{ 1.6 | 34.51 +124 |}— 44] — 44 253 253 023 
BH Peg . .| 2.0 42.7, —159 | + 33|+ 70 109 232 030 
DH Peg. .j 1.6 44.5| + 28 | + «1i12}— 20 030 050 008 
DY Peg. .| 2.0 44.2} +72 | + 44/—_ 29 139 092 009 
VY Ser . .} 2.0 76.6); +29 | + 42{/-+ 120 IIO 316 016 
AP Ser . .| 0.0 73.6 Oo} + 64] + 06 611 057 038 
AT Ser ..| 1.1 68.1} — 161+ o7] + 08 056 064 032 
RV UMa_ .}:0.7 62.4{ —112 | + o4o] + 16 252 101 025 
TU UMa .| 04 | 129. +96} + 80]-+ 39 420 205 026 
ST Vir ..] 00 900; — 32 }— mWmWI/|— 18 162 172 029 
UU Vir ..]| oo | 114.7] — 74 | + IZ} + 15 123 109 022 
UV Vir . .{ oo j 1108; + 47 | + 35 1—_ 120 144 506 058 
rye 
“2 a yi, |? 
C= = = te. 7, =P-.Q. 
7 lz |? = | oon | VA 
Gepes P u Q o6o3HaueHHI BeMIMHEI: 
3 -> at 
_ tna GLIA 
=. = pi 
= |? —- Joop |? Vi, 


O,n @CTb CpeMHAH KBaZpaTuyeckad omIH6Ka ompezeweHuaA cOOcTBeHHbIX 
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ABWKeHHH, a |oyn|—a6comoTHad BeHYHHA STOH OWIMOKH, KOTOPaN paBHa 
Son 
1.2533 

SaMeTuM, 4TO MPH cCOBepLIeHHO OAHOPOAHOH rpymme 3Be3n P u Q npu- 
o6perarioT 3HaveHHa 1.571 u 0.637, COOTBETCTBeEHHO, H TZuCMepcuaA aOcouOT- 
HbIX B@IMYHH PaBHa HYVJIIO. 





| Gon |= 


B pe3yJIbTaTe BbIYHCIeCHHH MBI NOYUHIM Wit DaHHOM IpynMbl kKoporT- 
KonepHognyeckux uedena P=1.639 u Q=0.549. Sto cBugerenpcTByeT oO 
TOM, 4TO JWI PaCCMATPHBaeMBIX 3Be3 pacipemeseHHe KOMMOHEHTOB H Iie- 
KYJAPHbIX JIYYeBbIX CKOpOCTeH OUeHb OJIH3KO K HOPMaJIbHOMy. Ho, B Ha- 
mem culyyae, BeqHuHHa C2 mMenplue 1; ona paBHa 0.93. PesyabTaT MoxKeT 
Ka3aTbcA Ha MepBbl B3rIA CTpaHHbIM. Oguako, Oosee TeTadbHOe paccMo- 
TpeHHe Bompoca yOexaaeT Hac, YTO 39eCb HET HHYero HeowKUZaHHOro, [eH- 


CTBHT@IbHO, CCI Tt? H % BbIUMCIAIOTCH HeMOCpeACTBEHHO 10 3BeCTHEIM 
3HAYeCHHAM T JIA Pa3HYHbIX 3Be3, HIM MO COBepIeHHO cTporuM dop- 
MYJIaM, CBAS3bIBaIOINHM m C HeEKOTOPbIMH H3BeECTHDIMH XapaKTepHCTHKaMKH, 
TO, KOHeYHO, BCerga C*>1 MpHueM 3HaK PaBeHCTBa HMeeT MECTO, KOTA 
3Be32bI HAXOMATCH Ha OJHHAKOBbIX paccTosHuax. Ho, korg—a MbI He pacmio- 


laraeM W3BeCTHBIMH 3HAYCHHAMH 7% JIA OTZCJIbHBIX 3Be30 H 7? 7? BH 
YACIAIOTCH MO HEKOTOPbIM CTATHCTHYCCKHM MOPMY1aM, CBA3bIBaIOULMM KOM- 
MOHEHTHI COOCTBeHHOTO JBHXKCHHA H JYYeBble CKOPOCTH 3Be3 CO CPeHHM 
MapaakcoM, Tora, CCTECTBeCHHO, YTO WIA BO3MO2XKHBIX 3Ha¥eHHH C nosy- 
yaeTCA HeKOTOpoe paciipegqeeHue, IpH KOTOPOM BePpOATHOCTh HepaBeHCTBa 
C2<1 He papusetca Hysto. [lostomy, Mbl Bapape OKHAaTb, 4TO WMHOrLa, B 
H3BeCTHbIX YCIOBHAX, BHIUHCICHHA LanyT 3Hayenua C MeHbule equHuubl. Ta- 
KOH c.lyuaH Yallle Bcero OyjeT HUMeTb MeCTO TOra, Kora WuCnepcHaA B pac- 
CTOAHHAX JIN PacCMaTPHBaeMOH FpPyNMbl 3Be3, HeOObWIAA H MOITOMY eH- 
CTBHTeIbHOe 3HayeHHe C oueHb G6JIM3KO K eQMHULE. 

OTO YCIOBHe JOBOJIbHO XOpOllo coOslOMaerca IIA KOpOTKONepHomNye- 
YeCKHX Leena, MOMeUIeHHHDIX B Ta6mHuy 9. Tlostomy MbI MOxKeM NPHHATb 
C?=1 u cpeqHAa aOco/OTHad BeMUMHa WaHHOH Ppyniibl 3Be3q NOAYaHTCA 
paBHoh M=11."0+5."0+- lg 0.00070 = +0."2-+0."2, c Buctepcuen 0. 

TakuHM oOpa3om, Oomee TOUHBIN yueT MOPOWleHHA cBeTa IpPpHBORAT K 
Ooslee APKOH aOcosOTHOH BeH4HHe. Ham kKaxketcs, YTO B HAaCTOAlee BPeMA 
HaMOovlee Hafe2xKHbIM 3HaYeHHeEM cpeHeH aOcOJIOTHOH BeIMUHHbI KOPOTKO- 
MepHomMyeckHX Ween cilemyeT cuuraTb BemmunHy M=-+0.%3+0."1, Kak 
cpe—Hee BecoBoe H3 CJIeEXYIOULMX ONpeeeHHuH: 

110 COOCTBEHHBIM JBHXKCHHAM + 0."2 + 0.%2, 

MO JHHAMHYeCKHM cooOpaxkennam +0."5-+0."4 (Ilapenaro) 

MO TPHrOHOMeTpH4ecKHM Mapasmakcam +13-"7+1."5 (Ilapenaro). 

3Had HOPMAJIbHBIM UBeT HM CpeHIOIO AOCOMIOTHYIO BeHYHHY KOpoTKone- 
pHoynyeckuHx wedeHA, HeTPYTHO BbIYHCIHTb IBeETOBbIc H3ObITKH HW HeHCKa- 
2KCHHbIe MOPIOUWeHHeM cBeTa PacCTOAHHA AO STHX 3Be3H. OHH aloTcA B 
MeBATOM H MecATOM cTONOMaxX KaTasora. 
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B cilefytoujemM cTomOue MpuHBefeHb! KoopyuHaTH! Z=-=RSinb. B nocaenquem 
cTOMOUe MpeACTaBIeHb! W3ObITKH WBeTa KOPOTKOMepHomMuecKHX wLedend, 
MipHBexeHHbie K eMHHHWe paccTosHua. IIpupegzeHHe UBeTOBBIX H36bITKOB Ha 
KHJIoNapcek B C/lyuae MANe€HbKMX PaCcCTOAHHH He ONnpaBaaHO, Tak Kak HO- 
KpacHeHHe, TIpONOPpIMOHaIbHOe PaCcCTOAHHIO He HaOsioaeTca make B Pra- 
JaKTHYeECKOH MIocKocTH. Kpxepie nornoulenua B 43-x T1nomankax Kanreiua, 
momyyeHHble E. K. Xapay3e Noka3blBaloT, YTO Mormoujenue Ha BTOpHle 500 
MapceK COCTaBIAeT B CpefHem 45%. norsouleHHa Ha mepsBbie 500 mapcex. 
Bary Toro, 4TO 3Be3AbI ¢ PpaccTOAHHeM MeHbule 1000 napceKoB JOBOUIbHO 
YaCTO BCTpeyaloTCH B HallleM KaTasiore, MbI B Ka¥eCTBe eAHHHUbI paccTos- 
nM” BHIOpatn 100 mapcekos. — 

BuAHMoe MpocTpaHcTBeHHoe pacipeeeHue 3Be3% Halllero KaTasiora B 
CHCTeMe raJlaKTHYCCKHX KOOPAMHAT IIPHBOAHM Ha pucyHKe 7. [Ipeppreucrpie 
JIMHHH OFpaHHYWBaloT 30Hy H3G6eraHHA no XabG6uy. 

§ 4. W30upatretbHOe MoraomenHwe cBeTa B 30HEe 
H3060eraHua. B atTy O6sacTb NOMakawT TOKO WecTb 3Be3 Hallero 
cnucka: ST Oph, BD Her, BN Vul, RZ Cep, HU Cas, AR Per. 

OHH JOBOJIbHO 3aMeTHO pa36pocaHbl MO ralaKTHYeCKHM JlovITroTaM 
(350°—-130°). PaccmotpuM Kaxkqoe 43 93THX HanpaBeHui B OTeNbHOCTH. 

Ifepemennas ST Oph (£=350°.1, b>=+15°.1) Haxogutca wa Kapte Ne 9 
B aTiiace Pocca u Kawppept [127]. Paccroanne yo 9Tol 3Be3bI cocTaBJIaeT 
630 nc H H36HpaTeIbHOe NOFIOWeHve BbIpPaxkaetca BenHunHOK 0.43. B man- 
HOM Hampapsenuw JI. II. Xasracu [70] 3apeructpupopana TemHaa TymaH- 
HocTh Ne 372 (/=350°.4, 6=+15°.1), koropad aABaaeTCA OTBETCTBEHHOH 3a 
OO/IbIUOH H36bITOK BETA. 

3pe3na BD Her waxogutca B cBeTaom yuactke Maeunoro Ilyru, rae 
‘'BHAMMOe paciipeevIeHHe 3Be3NHOH MIOTHOCTH MO KapTte Ne 13 Pocca u Kaupb- 
BepT MOUTH paBHoMepHoe. Iloxpacnenue Ha paccTosuuu 1000 mc xapaxte- 
PH3yeTcA YHCIOM 0.38, 

Koporkonepnoguueckan uedenta BN Vul (1=26°.3, b=+44°.6) pac- 
nowlomKeHa Ha rpaHHle cBeTZOrO MH TemHoro yyacTKoB Muaeunoro Ilyru. Vs- 
OupaTesbHoe NOPOlleHHe B STOM HalpaBseHHH JOBObHO BemHKO. Toxpac- 
HeHHe Ha 460 mc nocturaer 0.60 3B. BeHUHHEI. 

Ilehbenga HU Cas ([=93°4, b=—5°.3) naxogutca wa Kapte Ne 26 B 
atiace Pocca uw Kappept. Ona mpoexTupyetca Ha cBeTubIH yuactoK Muaeu- 
Horo Ilytw, OnHako, B 9TOM HampaBJeHHH HaOmOMaercA CHIbHOe u36upa- 
TeIbHOe MmorioieHvHe. IloxpacHenue na 600 nc paBHo 0.68. B6nu3u stot 
MepeMeHHOH pacnosiomwena 3Be3na HD 6417 (1=92°.7, b= —4°.7),  cnex- 
TpabHoro Tuna BO, u36nITOK uBeTa KOTOpoH mo Cre66uucy u YuTdbopazy 
[69] cocraBiaeT o "10. Tak Kak paccTOMHHe fo 9TOM 3Be3NbI He Mpesbilliaer 
400 MIc, TO MOXHO 3aKJIOUHTb, ITO ZeKTHBHOe HapacTaHHe MOKpacHeHua 
P JaHHOM HallpaBJIeHHH MpOHCXOAHT ambute 400 napcexos. Ha 3° toxHee 
HU Cas pacnonoxena IIlnomanka Kanretina Ne 8, nokpacHeHve cBera B 


KOTOpoH Ha 700 nc nocTHraeT o."45, NO ucceqOBaHHaM E. K. Xapa3e. 
Spesna AR Per (/=122°.7, b=—1°.2) waxogurca nowru B radaKTu4e- 

ckoH nockocTH. [I[pH BHAMaTeJbHOM paCCMOTpeHHM COOTBeTCTBYIOLIeH Kap- 

Thi aTaca Pocca u Kaappept (Ne 28), uyscrByetca yedbHuMT 3Be3q, BOKpyr 


nepemeHHow, Hs36upaterbHoe normomujenue ua 380 mc paBHo 0.51. 
Cpequuh KospuuvexT u3s6upaTebHoro MOrmouleHHA CBeTa B 30HeE H3- 


OeraHHA MO PacCMOTPeHHBIM wedenaaM BbIPaKaeTca BeTHUMHOH O."10 Ha 
100 napcekos. Pacceauve u36bITKOB UBeTa BOKPyr cpeaHero 3HayeHHA O- 


BOJIBHO 3HAYHTeJIbHOe OT —0."03 ZO + 0.06, 4TO CBUJETeJIbCTBYeT O HepaB- 
HOMEpHOM pacnpereveHHH MOriomlawlero BelleCTBa B 93TOH OOMACTH. 
4. 300bm. abahMag. mdb. doqm., Ne 23 
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Iilecraa no cuery 3Be3gza RZCep (l=77°.0, b=+5°.5) sacnyxuBaer 
oco6oro BHuMaHHA. Ea cooTBetcrsyer Kapta Ne 19 us atmaca Pocca u 
KalbBepT. O6sacTb, oxkpy2Kalollad mepeMeHHyio He sABAAeTCA cperT- 
JOH, HO BCe Ke BHAMMOe paciipeyenenue 3Be32 OBObHO OxHOpomHoe. H3- 
“ObITOK WBeTa STOH 3Be3QbI paBeH 065. pHHuMan MequaHHyio cororpadu- 
yeckyio BeIMYHHY To OKII3 papHok 9.”9 mu onpegenaa paccToaHHe no 
popmy.le: aa 


r= 10 %2(M—0.3—5.9.65)+1 


MNOyuaeM, YTO 3Be3Ja HaXOJMTCA OT Hac BCero Ha 190 napcexos. Hecmorpa 
Ha TO, ¥TO Hedenna RZ Cep pacnoyiomwkeHa HesaneKo OT rasaKTuyecKoh mi0- 
‘CKOCTH, HE MP€ACTaBJIAeTCAH BO3MOXKHBIM CUHTATb MeK3Be3IHYIO cpeyy oT- 
BeTCTBEHHOH 3a CTOJIb OObIIOH H36BITOK UBeTa. Tem Govlee, YTO 3Be3za 
HD 215371 (l=77°.6, b= +5°.7), ormaenuaa or RZ Cep scero ua noarpany- 
ca, M10 H3MepeHuamM CTeOOnHca wu YuTmopsa uMeer H36bITOK UBeTa TOMbKO 


o.”"12,T1IpH¥eM OHA HaXOMHTCA NpHOMH3HTeIbHO Ha TaKOM 2xKe PaccTOAHHH OT 
Hac, Kak MepeMeHHan RZ Cep. Tloucku mpHunHbt Oombuloro noKpacHeHua B 
CaMHX HallMX HaOJIOMeHHAX B TOM CMbICJe, YTO ONpeweneHuA WBeTa MOryT 
He COOTBCTCTBOBaTb MaKCHMYMY KPMBOH OvlecKa, TakK2Ke HCKMOUaIOTCA, Tak 
Kak, BO-I€PBbIX, HaOJIOACHHAMA NepeKpbiTa BCA WIMHa MepHoma, BO-BTOPbIx 
CIEKTPaJIbHBIM KaCC MeHACTCA B ROBOJbHO Y3KHX Mpegenax: AO—A3. Ipez- 
CTaBIACTCH BEPOATHBIM JIONYCTHTb, 4YTO NepemeHHaw RZCep ne aBasaerca 
KOpOTKOMepHorny4ecKonH Ledensou. Bowbiiai acHMMeTPpHA CBeTOBOL KPHBOH 


(O?.4! He MpOTHBOpeuHT TaKOMY peAnonoxKennio. B cBa3H Cc 3THM MHTepec- 
HO OTMETHTb, 4TO NO HallleMy MaTepHaJly aHOMAIbHO KPACHBIMH OKa3asHCb 
Take 3Be3qbh UZ Leo u FG Hya. Ha Gonpwio noKasareib usera 
spe3ibl UZ Leo o6paTHm BHUMaHHe Takxe Kionn [128], nesapucumo 
oT Hac. B 1954 r. B xypHane Sky and Telescope (Vol. XIII, Ne 5) nossu- 
‘WaCb 3aMeTKa O paOoTe Cua, KoTopbli Ha OcHOBe a.1eKTpodoTometpuue- 
CKHX HaOJIOMeHHA B 3eJICHDIX M XKENTEIX Jy4aX Halllen, YTO nepemMeHHate 
UZ Leo u FG Hya npunaanexat k WBOHEIM cucTeMaM. O6e 3Be3/bI Xapak- 
TEPH3ytOTCH MOUTH CHMMETPHYHBIMH KPHBHIMH 6secKa. MoxetT 6nITh, 
uTo u RZCep sapanetca pono  3pesnoi. Ha sror BOIIpOC MOryT 
MpOMHTb CBeT JabHehliMne POTOSIeKTPHYeCKHe HM CHeKTpocKoMMyecKHe UCCIe- 
JOBaHHA. 

§5. Hs6upatenmbnoe normomenne cBeta B ceBep- 
HOM rawqakKTH¥YeCCKOM NHOMywWapuu. Paccmorpum oTjesbupie Ha- 
MIpaBeHHA BHE 30HbI H36eraHHA B CeBePpHOM FaslaKTM¥YeCKOM Movlylapun. 

Ileheunnr TV Lib (1 = 321°4, b6=+38°3) uw AT Vir (f= 274°.6, 
b=+57.0) aBAsIOTCH B OMMHaKOBON Mepe MOKPaCHeBIIMMH, IIpHueM MOKpac- 
HeHHe HeOombuoe (o.”o1 ua 100 nc). O6e 3Be3nHI nomanaioT B 30HY, me 
WMMECCTCA CIJIOMIHOH NOACUeT BHEraslaKTHYeCKHX TyMaHHocTeH [etna u Bup- 
TaHeHa [20], He6oupmioh meduyuT TyManHocTelt B oKpecTHOcTH TV Lib no 
cpaBHenHio c AT Vir, BepoaTHo, o693aH Goslee 3a4MeETHOMY IMIOTJIOMWLeHHIO B 
NanpaBleHwu [=324°.4, b= +38°.3, mpoucxonzanjemy mabe 1200 MapceKOB 
oT ConHa. 

Boxpyr Hanpapnenua [=345°, 6=+45° pacnonaraiorca 9 3Be32: , 
ST Vir, EH Lib, VY Ser, AT Ser, DY Her, VX Her, EE Her, AN Ser, AP Ser. 

Spesnpr AP Ser (1='340°.7, b=+50°.9) u ST Vir (£=315°.1, b=+4) 
+52°4) Bosce He MoKa3biBaloT NoKpacHeHHa.. STOMy He MpOTHBOpeuHT T10- 
BbIMEHHOe YHCIO BHEraslaKTHYCCKHX TYMAHHOCTeH MOOMM30CTH OT 3TUX 3Be3/, 
COrlacHO MOJ[CYeTaM YKa3aHHbIX aBTOpOB. Bo BCHKOM cujly¥ae, B JaHHbIx 
HampaBJIeHHAX MpocTpaHcTsBo Zo 1500 napceKxos saABIAeTCA JOBOJbHO CBOOOL- 
HbIM OT H30HpaTebHO Morsowjawulero Berlectsa. 
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Lledenant DY Her (1=855°.5, b6=+34°.9), VX Her (l=2°6, b=+ 
+ 37°.7) u VY Ser (l=334°.2, b=+42°.6) HaxonaTcH Ha CpPaBHHTeJIbHO 
OJIM3KHX paccTOAHHAX OT ComwHya (350-380 tc), HO WBeTa UX CHJIbHO OTAr- 
YeHbI M@XK3Be3,HbIM MOKpacHeHkem. B paloue DY Her nameyaetca RePuuntT 
PHeraslaKTHYeCKHX TyMaHHocTeH No XaOday. Unco raqakTHK YMeHbUIeHO 
uw B oKpectuoctu VY Ser, corjacHo nogcuetam LUleina nu Buptanena. 

TlokpacHeuve Mo ocTaIbHbIM Tpem uedeugam: AN Ser (£=351°.4, 6= 
= +43°.7), AT Ser (L=343°.5, b= +40°.6) un EH Lib (l=324°.1,b=+47°.0) 
TaKKe JOBObHO OlLyTHMOe. B o6urem, O61acTb c WeHTpoM /=345°, b= +45° 
MapakTepH3yeTCA BECbMa HEOAHOPOAHbIM pacipehesweHHeM  MOrvoliatollero 
BemjectBa. Tlokpacnenve Ha 100 mapcek mMeusetca oT 0.00 20 0”.13. 

TlokpacHeuve cBeTa 3HauHTedbHoe KH B HanpaBeHHu RVCrB ([=16°.0, 
b= +43°.3). Ono papHo o”.22 Ha KHaOTIAapceK. 


VM30bITKH = wBeTa KopoTKomepHonHyeckux uedenq VZHer ({=26°.5, 
b= +33°.4), TW Her (1=23°.2, b=+73°6) u YLyr (l=39°.9, b6=+19°.3) 
Bo3pacTaloT MO Mepe YMeHbIUIeHHA HX rasakTHYeckux wHpoT. IIpuuem, no- 
KpacHeHHe B 9THX HampaBseHHAX HeOOIbIUOe. 

3pe3np RZ Lyr ([=29°.5, b= +14°.7) wn EZLyr (L=33°.0, b= +15°.1) 
Haxoylatcs ia KapTe Ne 15 ataaca Pocca u Katbpept. SanuMaemble MMH 
YYACTKM He ABJIAIOTCA CBETJIBIMH, HO Jle(PHUMT 3Be3/, BOKPyr MepeMeHHbIX He 
YYBCTBycTcA. OWHakoO, CYA MO UX H36ObITKaM UBETA MOMKHO 3aKJNOUATb, YTO 
R 9THX HampaBeHHAX JlaxKke Ha OAH3KHX paccTOoMHHAX (250-450 napcexkos) 
KONICHTPalua H3ONPaTeIbHO MOrlowlawuleH MATepHH OYeHb BeHKa HU ie- 
paBHOoMepHaa. 

Spe3na UU Boo umeer sbilcokyro ramaKkTHyeckyio wupoTy (b= +57"). 
B 9%TOM HanpaBleHHH, Ha MpoTsaxenuH Ao 2000 mapceKoB, NoKpacHeHHe Hc 
HaO.liogaetca. Ha tpu rpagyca tomwnee UU Boo uaxogutca kopoTKonepxo- 
muueckan tedenta ST Boo (£=23°.9, 6=+54°.0), koTopad aBAneTCA 3a- 
MeTHO TlOKpacHeBluel. Ee H30bITOK IBeTa PpaBeH O”™ 31. 

Hloxpacuenue Goupuioc H B HanpaBaenun 3Be3nn AR Her (/=Al°.4, 
b= +47°.2), HeCMOTpA Ha TO, UTO MepeMCHHaA PaCMOJIOXRKeHa MOBOJIbHO BbI- 
COKO Haj rastaKTHYCCKOH I[IJIOCKOCTBIO. 

B oTHOWCHHH MOFOMmLaioulcH MaTepHH MpocTpaHcTBo B HampaBJleHHu 
RW Dra (l=53°.9, D=+40°.0) no 1500 napcekoB MO2%xKHO CYHTATb TIOUTH 
pa3spexXKCHHDIM., 

Oxpectuoctw 3Be3npi AE Dra (f=51°.5, b=+24°.8)  xapakrepu3yto- 
TCH HOPMAJIbHBIM PacipemeweHveM BHerasakKTHYeCCKHX TYMaHHOcTeH mo Xao- 
61y (lgN=1.67), Ho H306bITOK UBeTa MepemMeHHOH paBeH 0.26 Ha KUJIO- 
mapcek. | 

Kopotkonepnoguueckne nedbeusp XZ Cyg, XX Cyg, XZ Dra, WY Dra 
u TY Cam pacnonaraiores 10 KOHTypy 30HBI u3GeraHHa. B o6actu XZ Cyg 
(/=55°.5, b= +16°.4) HaOsmtogaetcaA OOMbUIOH HEAMOCTATOK BHEeradaKTHYeCKUX 
TyMannoctet. B 3ToM HallpaBJIeHHH BeJIMKO H H30nNPaTebHOe MOTJIOMleHHe. 
Ha 290 napcekos ono goctruraeT 0.43 3B. BemHUHHDI. TTepemenHaa XX Cyg 


({=59°.8, b=414.0) naxogutca Ha kapte Ne 22 armaca Pocca u Kauppepr. 
Buyumoe pacipemetenHe 3Be3. BOKpyr MepeMeHHOHM Mo KapTe CJleflyeT C4H- 
TaTb OJHOPOAHBIM. I]noulanka, pacnouloxKeHHad Ha OAMH rpaflyc ceBepHee 
oT 3Be3nbt XX Cyg, umMeeT HOPMaJIbHOe YHCIO BHeradaKTHYeCKHX TYMAaHHO- 
ete (lo N=1.76). WU us6bIroK uUBeTa MepeMeHHOH HaXOAHTCH B COOTBET- 
CTBHH C 9THMH JaHHbIMH. On Bblparkaerca uncom o”.18 Ha KHMOMapcek. 
Tlokpacueuve B Hanpapacnuu ua XZ Dra (1=62°.8, b= 4+22°.1) copcem He3Ha- 
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yMTeIbHOe. Ono paBHo 0.05 3B. BeMHYHHbI H HAXOJHTCA B MOHOM corjlacuit 
C HOPM@JIbHbIM UHCJIOM raslaKTHK B J[aHHOM HalipaBJIeHHH NO NoxcueTam 
Xa66a. HopMaJIbHoe 4HCJIO BHeraJlaKTH4YeCKHX TYMAHHOCTeH HaG6wlIomaeTca 
vu B HanpaBleHuH Ha WY Dra (f£=80°,2, D=+4-25°.3), Ho mepemMeHHan aB- 


AAeTCH 34MeTHO MOKpacHeBllleH. Ee u30bITOK BeTa paBeH O”.28 Ha KHAOMap- 
-cek. M36upatebHoe noriouenHe B HampaBlieHuu TY Cam ([=117°.2, b= 
= -+16°.4) BbIpaxkaetcn uncIomM O”.22 Ha KMHOTMAapceK. 

Oco6bnlt uHTepec MpescTaBseT coOol HanpaBeHHe Ha MepeMeHHyto 
AQ Cep (1=94°.0, b='+29°) B cBa3H c TeM, YTO OHA HAXOZHTCA HesaleKo 
oT CeBepHoro Mowtroca Mupa. OxkpecTHOcTH NnocweqHero Cc TOYUKH 3peHHA 
KOCMHYeCKOrO MOFIOWeHHA CBeTA HCCICAOBAIHCh MO pa3sIH4HbIM OObeKTAaM 
MHOrHMH acTpoOHOMaMH. B pe3yibTaTe OblIO KOHCTATHPOBaHO HaJIH4He Kak 
oOulero, Tak H H3ONpaTeIbHOTO NOTIOWULeHHA CBeTa Ha OOJIbUIOH MOBepx- 
HocTH Bokpyr [lomioca. Hanpumep, no Cupcy [129] nmoxpacHenue no 700 
MapcekoB JocTHraer BeHuHHb! O”.27 tloura B TouKke CesepuHoro [lowtoca: 
pacnowomena []nomjanaka Kantretua Ne 1. Cormacno ucceqopanuam E. K. 
Xapaj3e B JaHHOM yuyacTKe NoKpacHeHve HauHHaeTcaA Ha OAM3KHX paccTo- 
aHuaAX B 100—150 napcekos u Ha 1100 napcekoBp mpnoOperaer 3HayeHHe 
o™ 36. Llebenna AQ Cep nonagaeT B OOslacTb, KOTOPaA B 3HAaUHTeJIbHOH 
cTeleHH NopakeHa H30npaTebHbIM MorsoueHHemM. Ee u36nITOK WEReTa HO 
HalluM ONpeeieHHAM paBeH O”.38 Ha KHwOMapceK. Kak BUM, Hale on- 
pefevieHHe HaXOAHTCA B XOpOlWeM COriacHH c pe3yibTaTom E., K. Xapamse. 

Spe3snnr SU Dra ([=99°.6, 5=+48°8) nu SWDra (l=93°4, b=+ 
+47°.8) HaxoQATCA HeMHOrO BbIliie cpeqHeH rawakTHYeCKOH IWMpOTbI Hw TIO 
MpH3HaKy NOKpacHeHHA OHH OcoOoro BHHMaHHA He TpHBJleKaloT K_ ce6e, 
XOTH H30bITKH UBeTa JIA HX WHPOT Bce Ke 3aMeTHL. Ilo-BARHMOMY, B STO 
OO6acTH MOFIOWLeHHe OBOJIbHO OHOPOAHOE. 

To 2e CaMOe MOXKHO CKa3aTb OTHOCHTCJIbHO KOPOTKOMePHOAMYeCKHX le- 
eun RZCam (/=115°.8, b=+24°.1) un TZAur (l=144°2, b=+22°.2), 
HeECMOTPA Ha TO, 4YTO OHM pacnOJlarawTcaA HefaleKO OT rasaKTHYeCKOH TMIO- 
CKOCTH. 

BOvbUIHMM H36HpaTebHbIM MOFIOIWeHHeEM XapakTepH3yeTca HanmpaBvie- 
HHe Ha RR Gem (1=155°.0, b=+21°.0). U36nrrox yeeta Ha 500 napcekos 


NpeBbllaeT BeHUHHY O”.50. 

B Hanpapsenun Ha SSCne (!=166°.6, 5=+27°.7) mokpacuenne He 
Ha6moyaetca Wo 2000 mapceKos. 

TlomoxKeHve kKOpoTKorepHomnyueckon nedengn: TT Cne (1=180°, b= 4- 
+29°.9) copmanaeT c IeHTPOM MIowlaikH, rae moncuetamu Xa661a oTMe- 
yeliO HOPMaIbHOe HCO BHeraJlaKTHYeCKHX TYMAHHOCTeH, HO H36upaTCl- 
HOe MOPiolleHHe B JaHHOM HalpaBJIeHHH 3aMeTHOE; OHO JOCTHTaeT BETH- 
uMHb! 0.20 Ha 550 mapcexkos. 

TlourH 3TH Ke aHHble cooTBeTcTByIOoT HanpaBeHuio /=204°.1; b= -+ 
+41°7 (T Sex). 

TIokpacHenue 3pe3np1 SU Leo (1=197°.3, b=-+4-45°.1), ecm yuectp, 
4YTO OHA OTMaJlIeHa OT Hac Oouvlee, uem Ha 2000 mapcekoB, HeJIb3q CUHTATb 
3HAUHTEJIBHBIM. 

Jaa RaHHOW WMpoOTH! OobUIMMH MOKpaCHeHHSIMH CBeTa  BbILeAIOTCA 
‘KOpoTKonepHomuyeckve uedennnt TV Leo (1=232°.1,.6=+449°.7) u SZ Leo 
‘(1=213°.0, 6=+57°.0). Ux us6pitKku useta papupt o”,30n0",28 Ha KHJO- 
‘apCeK, COOTBETCTBeRHO. | ) 
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TanaxTuyeckHe wupoTn 3Be34 SS Leo, RRLeo u VLMi 3axmouennt B 
mpenetax 54—60 rpanycos. VM36uparebHoe MOriomeHve B HalpaBJiIeHuH 
VLMi ua mpotaxenun 1600 mapcekos cospcem He HaOmojaeTca. Ono Hes3- 
HauHTeIbHO H HO OCTAaJIbHBIM JBYM 3Be3]aM. | 

KopotTkonepHosnyeckne WepeuAbl, HMeIOMIMe rasaKTHyeCcKHe INHPOTHI O0- 
Jlee +60°, B OOJIbINMHCTBe CTYYaeB WIM BOBCe He MOKA3bIBalOT MOKpacilenun 
WIM H3ObITKM WBeTa He MpeBOCXOAAT HECKOJIbKHX COTHIX 3B. BEJIMUHHbI, B BAY 
yero MbI He OYCM PaCCMAaTPHBATb HX B OTIC/IbHOCTH. OTMeTHM, YTO HMCHHO 
9TH 3Be34bl, B OCHOBHOM, MbI HCMOJIb30Ba1H JIA BbIBOLa HOPMaJIbHOrO WBeTA 
KOPOTKONepHOAMYeCKHX een. 

6 6 U36upatTertbHoe NOrAomeHHe B IOKHOM Tadlak- 
THYeECKOM NOAyWapHUH. Tenepb paccMOTpHM 3Be3AbI Halllero KaTa- 
Jlora, HaXOJAUlWecH BHe 30HbI H36eraHHA HM HMelOULHe OTPHUaTebHbIe fa- 
JaKTH4eCKHe WIHPOTHI. 

B mepByto ovepedb OCTAHOBHMCA Ha Y¥aCTKe, PaCMOJIORKeCHHOM MeKAV 
ralakTH4ecKHMu omroramu 10°—60° u wupotamu —10°— —5I°, rae pas- 
MeltaroTtca 21 KoporKomepHomMyeckan redeugza. OH aABAAeTCA B CYLIHOCTH 
lipOMOJUKeHHeEM K IOry OT raslaKTHY¥ecKOrO 9KBaTOpa OO/acTH, KOTOpPaH, Co- 
riacHo uccneqopaHuam B. 6b, Huxonopa, xapakTepH3yeTcA BeCbMa CJIO%K- 
HbIM paciipeqeseHveM Moriomlaroiero BemlecTBa [30]. - 


CHJIbHBIM MOrIouleHHeM oTsAMuaeTcaA OcobeHHO 3Be3na DE Lac ([=60.9", 
6 = —12°.8). U36upatetbHoe norsomleHHe B 3TOM HallpaBJIeHHH MpeBplilaer 
0.70 38. BewHuHHbl. BunuMoe pacnpefetenve 3Be3q Ha COOTBETCTBYIOMLeH 
Kapte Pocca nu Kasappept (Ne 18) qoBoslbHo OAHOpOoAHOe. BeposTHo, Norso- 
UICHHeE BbIZSbIBAaCTCH MaJIbIM TWIOTHbIM TeEMHbIM O6.1aKOM, KOTOpOe He MOKeT 
NOBJIMUATh Ha BHAUMYIO APKOCThH 3Be3,HOrO Coua. 

Koporkonepuonuyeckan wedenna UY Cyg (/='42°.5, b= —10°.5) pac- 
moom*KeHa B yuacTKe, re XaGGJIOM BHIABeH OO.TbILOH ReDUWHT BHeraak- 
THYeCKHX TYMaHHOcTeH. M36niToK uBeTa 3Be3RbI Ha 7O0Q MapceKkoB He mpe- 
BblllaeT BeHunuy 0”.26. Ha kapte Ne 17 atsaca Pocca nu KamppepT Bunn- 
Moe pacipezejeHve 3Be3. BOKPyr MepeMeHHOH COBepINeHHO OHOPOAHOE. 
Bce 3TH MaHHble CBHeTeIbCTBYIOT O TOM, 4TO B JAHHOM HallpaBJIeHHH OCHOB- 
Has Macca pacceHBaloliero BellecTBa cocpemoToueHa Ha OOIbINMX paccToA- 
HHAX OT CoJIHta. 

CrmbHoe morsiomenve Ha6sloqaeTca B HampaBIeHHH Ha wedewsy 
DM Cyg (1=47°.4, b6=—13°.2). V36nrrok upeta 3Be3bl MpeBbiiiaeT 07.60 
Ha 450 mapceKos. 

Ha apa rpanyca townee DE Lac naxoyutca KOopoTKoNepHomMyecKkad Ue- 
denna CQ Lac (l=62°.0, b= —15°.0). Paccrosune no STOH 3Be3bI AOCTH- 
raet 1800 napceKkos, HO ee H36bITOK WBeTa He TpesoOcXOAUT BeTMIMHy 9”.13. 
Bcnomunasd oO CHIbHOM moKpacHeHHH cBcTa B HanpaBlenuu Ha DE Lac, 
MOXKHO 3AKJIOUHTb, ITO OO1aCTb 3€HHMaeMaA YKa3aHHbIMM MepeMeHHbIMH, 
XAPAKTePH3yeTCA BECbMa HePpaBHOMePHBIM paciipeseswenwHeM TMOPOULawollero 


BeIeCTBA. 
Cyna mo Kapte Ne 18 armaca Pocca u Kaappept, 3re3na CK Del (i= 
= 29°1, b=—16°.0) nmpoexrupyetca Ha cBeTIbIii yuacToK HeOa. Ona o6sa- 


maeT He6obIHM H36bITKOM uBeta (0 16 Ha KHOMapceK). BuaumMoe pac- 
mpefeienve 3Be3 BOKpyr nepemenHot DX Del (1=26°.5, b= —20°.1), cyaa 
No TO xe KapTe, OfHOpomHoe. Ee us6nIToK wBeTa pape 0”.34 Ha 360 Ic. 

B pafione nepemenupx V341 Agl (/=13°.7, b6=—23°.5) uw AAAg! 
({=11°.0, b= -—26°.4) mbt onaTh HMeeM CJIyUaH HepaBHOMepHoro paciipeye- 
JICHHA Tormomjaiousero BelecTBa. B wampapsmeHuu Ha V 341 Agi, Ha 61n3- 
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KOM PacCTOAHHH OT CovIHa, HaOOqaeTCA CHIbHOe MOKpacHeHHe cBeTa 


(0.46). emeuna AA Agi naxogutca B 4Ba pa3a Jambllie nO cpaBHeHMo ¢c 
V 341 Agi, Ho ee u36bITOK UBeTa MOUTH B TPH pasa MeHbIe, vem nocuenuHelt. 

Spesapl AV Peg (/=45°.6, b= —24°.8), AO Peg (1=38°.0, b=:—23°.5), 
TZ Agr (l=21°.8, b=—45°.6) u YZ Agr (l=17°.4, b=—51°.0) noka3prpatr 
HeOOIbloe MOKpacHeHHe. 

B Hanpapsenuu SX Agr (/=26°.2, b= —35°.2) noxpacnenue ne o6napy- 
2*KHBaeTcaA WO 1700 napcekos. B AaHHOM yuyacTKe pacmpezerenne BHeralaKTH- 
yYeCKHX TYMAHHOcTeH, No Xa6Guly, HOPMaJIbHOe. 

[Inoujaab HeOa, rae pacnosoxenb uedeurzn SW Agr u CP Agr suiens- 
eTCa OO/IbIUOH KOHWEHTpaliveH u3O6upaTeIbHO Mormouatowulero BemectBa, ITo- 
KpacHeHHe B HallpaBuleHud CP Agr (1=17°.2, b= —32°.6) Haxogurca Ha ypos- 
He 0.70 Ha mpoTa»xkeHuu 600 napcexos. Ha Takom Ke paccToAHHH MepemeH- 
Haan SW Agr ({=19°.5, b= —32°.7) moka3bipaeT noKpacHeHue B 0.47 3Be3z- 
HOH BeM4HHBI, [lepemenHble HaxXOAATCA JOBOJIbHO 6H3KO Apyr oT ~”pyra, 
HO HX H30bITKH WBeTa 3HAYHTeIbHO OTJIMYAIOTCA OHH OT Apyroro. 

Spesap BF Peg (f=58°.0, b= —31°.0) u VV Peg (1=46°.8, b= —31°.2) 
He MOKa3bIBaloT OO/IbIIOrO MOKpacHeHHA. | 

TlorsioleHve OYeHb 3aMeTHO B HanpaBeHHH CY Aqr ([=38°.2, b=— 
—47°.9). Us6nirok upera 3Be3qbI ocTruraer 0.25 3B. BeMUHHH. 


KoporkonepHoguyeckue uedenant DH, BH w DY Peg unaxonatca Ha 
paccTrosHuax 360—500 mapcexos or ComHila 4 pacnonmaraioTca BAOMb Wupo- 


TH—40°, Cyaa no UX M3O6bITKaM UBeTOB, KOTOpble HMeIOT 3HayeHHA = O”.31, 
o”.39 Hw 0”.41, COOTBCTCTBEHHO, MOKpacHeHHe B 3STHX HalpaBleHHAX BeCbMa 
OULYTHMOe JIA TaHHOH wupoTH. B To xe BPeMA OHO OYeEHb OAHOPOHO. 


Takum 06pa30M, paCCMOTpeHHe IBeTOBbIX H3ObITKOB KOPOTKOMepHomnu- 
YeECKHX LedeHA, 3aK/IOUCHHbIX B O6macTH /=10°—60° nH b=—10°——50°, 
yKa3biBaeT Ha BeCbMa MecTpylO KapTHHy pacmpenesieHHA pacceHBarollero 
BelliecTBa. B 3TOM yuacTKe He6Oa, NO-BHAHMOMY, CKPbIBaeTCH HeKOTOPOe 
CTPYKTypHoe cBOHCTBO Hawen [amakTuku KpymHoro MaclliTa6a, HO Mavsioe KO- 
JIMYECTBO 3Be3, JIMWIaeT HAC BO3MOKHOCTH HCC/IeOBaTb eFO eTAasIbHO. 

Spesna BK Eri (L=324°.2, b='—50°.3) HaxoauTca 3HauHTebHO Mpapee 
OT TOJIbKO 4TO paccMoTpeHHoro yuyacTKa. TloxpacHeHHe B JaHHOM HalipaBvie- 
HHH BOBCe He3HauHTeJIbHO. 

IIpupmekaeT K ce6e oco60e BHHMaHHe nepemMeHHad BR Aqr. Ona 3aHn- 
MaeT TrasiakTHyecKylo WupoTy —66° uw MH ee H3OBITOK IBeTa BbIpakaerca 


YHCIOM O”.64. 3Be3a OYeHb XOPOINO YAOBJECTBOPHeT JIMHEHHbIM 3JIEMeHTaM, 
aHHbiM B OKII3, Tak uTo onpezeseHve UBeTa TIPOH3BeAeHO TOUHO B MaKCH- 
MyMe G6lecka. Ham mpeycTaBjseTca, YTO B JaHHOM CJlyyae IIPHYHHY CTOMb 
OOJIbIIOrO MOKPaCHeHHA CBeTa HYKHO HMCKaTb B caMOH 3Be3ze. Ilo Bcelt Be- 
poaTHocTH, mepeMeHHad BR Agr He aABAAeTCA KOPOTKONepHomnYeCcKOH ueder- 
now. Ova TpeOyeT asbHevwiero HCCIeqOBaHHA, B NepBylo Ovepeqb—Ccilek- 


TPaJIbHOrO. 
B uanpapnenuax DZ Peg (1=69°.9, b=—41°.9) u UTri (l='106°.3, 
6 = —26°.5) us6upatTetbHOoe ocna6meHHe cBeTa Ha MpotaxeHHu 2000 napce- 


KOB coBCeM He O6HapyxkuBaeTca. B pahone U Tri na6mogaetca, mo moscue- 
tam Uletua [20], noppmmeHHoe uwucIo ramaKkTHK. | 
Kopotkonepvonuyeckan wedenna RX Cet B Hallem cJlyuae 3aHHMaeT 
CaMY!IO BBICOKYIO JOKHYIO PaslakTHYeckylo WMpoTy (—78°). Tloxpacnenne B 
5TOM HallpaBJIeHHH COBCe€M He3Ha¥HTeJIbHoe. 
Hanpasenua RR Cet (L=113°.3, b= —59°.0), SS Pse ([=101°.0, b=— 
—40°.0) u RXEri (f=181°.7, b= —32°.4) xapaxrepu3yiotca HesHauHTeb- 
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HbIM MOKpacicHHemM cBeta. M36nITKH uBeTa 3THX 3Be3q Ha 100 mapceKosB 
MeEHAIOTCA B TIpenetax 07.01 — 0,04. 

BecbMa 3aMeTHOe TorlouleHHe HaOwlosaeTCA B HallpaBJeHHAX Ha 
RZ Cet (l=146°.9, b=—58°.8, SSTau (/=148°.1, b= —37°.2) nu SW And 
(f=84°.4, b= —32°9). 

Ilepemennan RV Ari aBaneTca BTOPOH 3Be30H B HallleM cJlyyae, B 1OXK- 
HOM TaJlaKTHYeCKOM TIOJLyYWWapHW, KOTOPan OOpalijaeT Ha ce6H ocod0e BHH- 
MaHve KaK aHOMaJibHO KpacHasd. Ee H30bITOK UBeTa MpeBbliliaeT BeTHaHHY 
on 75. 

B 9ToM culy¥ae MbI CKJIOHHbI MpHNucaTb CaMOH 3Be3€ 3HAUHTEJIbIYIO 
YaCTb MOKpacHeHHaA. 


Ledhenga AT And (1[=78°.0, b=—18°.1) pacnonmaraetca He o4eHb Ja- 
JekO OT radlaKTH¥eckoro 9KBaTOpa. BuaMMoe pacripeseeHHe 3Be3, Ha KapTe 
Ne 27 araaca Pocca nH KaIbBepT Ha OOvIbINOH MIOWaAH HeOa BOKpyr Me- 
peMeHHOH OANOpomHO. TeM He MeHee, 3BC3,a ABJIAeCTCA 3HAYHTeEIbHO MOKpac- 


HeBluel, H36bITOK WBeTa Ha 700 mapcekoB papcH 0.29. 


Takum o6Opa30M, MbI HcucpnaM BCe HalipaRleHHA Hallero KaTawora 
Rauuoro Wowywapua. 


§ 7. QaBucCHMOCTb H3ObHITKA UBETA OT LFradrakTHye 
cCKOH WwHupoTb. Ilpexzctapaser co6oH ompeeeHHbIH HHTepec BbIACHe- 
HHe BOTpoca OO H3MeHeHHH cpesHero H30bITKa IBeTa 3Be3J, B 3A€BHCHMOCTH 
OT radakTHyeCkOH IWHPOTbI, NO AaHHbIM Hallero MaTepvasta. B o630pHOH 4a- 
CTH HaCTOALLeH paOoTbl TOBOPHi0ch, YTO CPeHHAA MJIOTHOCTh H3OHPAaTeIbHO- 
MOMIOWaiolleH CpeAbl YMeHblllaeTcA MO Mepe yYMaJIeHHA OT LradwakTHYecKOro 
9KBAaTOPA. ITOT PakT ABIACTCA TBEPAO YCruHOBJIeHHbIM, H B 2TOM CMBICJe, 
KOHEYHO, OT JIAaHHbIX Halllero KaTaJlora UBeTOBbIX H3ObITKOB HHY¥eroO HOBOre 
OKHMATb HeJIb3H. Ho, Bce Ke, HCCIeOBAaHHA NMOMOGHOFO pola HeEOOXOAHMBI 
XOTAH Obl MOTOMY, UTO OHH MOTYT CJIYMKHTb JLO HEKOTOPOH CTeMeHH Ka4eCTBeH- 
HOH MpOBepKOH MCNOb3yYeMOTO MaTepHaa. 


Mot pa3sfzetnan TasakTuky No wmpote Ha 3 30HbI mo 30 rpagycoB Kaxk- 
Aad. OrpauvyeHHe CpaBHHUTebHO OOJbIUMMH HMHTepBasiaMH TaJlakKTHUeCKHX 
IUMPOT OOYCJIOBJeCHO MaJIbIM KOJIMUeCTBOM 3Be3/. Jia yedena, Noma zatollux 
B KaxKAylO 30HY, HAaXOAWJINCb CpeqHHe ralakTH¥ecKan Wupota Db, Z-Koopsn- 
Hata HW H30bITOK uBeTa. PesyJibTaTbl MpewctaBeHbl B Ta6mmMue III, 














Tadauna Il] 
Cpeinana raga- 
“4 ) c c 
Pananraueckad 30Ha KTHYCCKAA Cpeanan Ms0urow MBCTa| cao snes 
Z—KOOP LL. Ha 100 Nc 
wiupota 

00°.0 —30°.0 15.7 285 0.™oQ9 35 

30°.1—60°.0 45.1 730 0. O4 46 

60°. 1-—90°.0 720 1300 Oo. Ol 21 


B ta6smue IV cogepxkatcA 3HaueHHA 2THX Ke XaPAKTCPHCTHK, BBIYHC- 
JICHHbIe OTJCIbHO AIA WeewA CeBePHbIX HW IOMKHDIX NOMYIUApHH TObKO WIA 
MBYX MePBbIX 30H. SBe3AbI H3 TpeTbeH 30HbI B JaHHOM C/ly¥ae He paccmar- 
PHBaIOTCA, Tak KaK HOUTH BCe OHH PaCNOJIOMKeHbI B CeBEPHOM TaJlakTHYe- 
CKOM NOJIyWapHu. 

Kak BAUM, MOKpacHeHHe JIA PaCCMaTPHBaeMHIX 30H Kak OyZTO Gombe 
Ha IOKHOK CTOPOHe OT ralakTH¥ecKOrO 3KBAaTOpa. OHakO, 3TOT pe3yAbTaT 
ABJIACTCA CJIEACTBHEM CeJIeKUMH MaTepHada, JlelcTBHTebHO, PHCyHOK 7 M0- 
Ka3blBaeT, YTO paciipeweleHHe MCCIeEXyeMbIX 3Be3 B CeBePHOM TaJlakTHue- 
CKOM MOJlyUlapHuw Ooulee WH MeHee paBHOMepHoe, B TO BPEMA KaK B 1O%KHOM 
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Ta6auna 1V 
Cpenann Cpeznaa H36n1ToK 
PagsakTugeckaa 30Ha ae Z— KOOpiu- nuseta wa | Uncn0 sBe3n 
P Hata 100 nc 
C wm ;j ¢ 1 C mp ! ¢ 10 
00.°0 — 30°.0 15°.3 | 16°.0 |] 280] 300 {o0.™og|o™10] 21 14 
30.°1 — 60°.0 46°.0 | 43°.1 | 750 | 725 |0.%03 {o%05 |] 26 20 


NOvyWIapHH OHH B OCHOBHOM COCpeMOTOUeHbDI MeKY TallakTHYeCKHMH JOUI- 
rotamu /=290°—90°. Ecim B3ATb 3Be3JbI, OfpaHH4eHHbie 3THMHM JOMTOTaMH, 
TO NOJYYHM JaHHble, MpHBeweHHbIe B Ta6mHUe V. 








Tadauua V 
Cxsnsas Cpeanan M36n1ToK 
DasakTauecKkasd 30Ha P Z—KOOp.1n- upeta Ha | Uucao 3Be3 7 
WupoTa ; 
Hata | 100 nC 
c | w c 10 c 10 c e) 
00°.0 —30°.0 179.7 | 189.1} 343 | 345 [o™10 |o®.10] 18 13 
30°.1 —60°.0 44°.3 | 39°.2 | 686 | 673 |O .04};0 .04| 19 15 


Kak BHM, DJA 9THX YacTeH DamtakTHKH KapTHHa COBepUIeHHO OJHHa- 
KoBa. Boole, HyKHO MPH3HaTb, YTO AA HCCAeCROBaAHHA ACHMMeTPHH pac- 
pesesleHHA MOMIOWawllero BellecTBa Halll MAaTepHadl HemocTaToueH. Ha- 
KOHEI, OTMCTHM, Y4TO COriacHO Hallero KaTaJlora, cpeqHHH u30bITOK UuBeTa 
m0 BCeM 3Be3,aM BbIpakKaetca uncom 0”.o5 Ha 100 mapceKos. 

§ 9. OnpenqeteHuve nNapamMeTposB gopmMyan ITapena- 
ro. B neppot rape HacToslilero uCCIeqOBaHHA MbI OTMeuaH, uTO IT. IT. 
IlapeHaro, Momyckasa, YTO H3MeHeHHeE MJIOTHOCTH TeMHOH MaTepHH cwlemnyeT 
IKCNOHCHUHAJIbHOMY 3aKOHY, OpeweeHHOMY @YHKIHeH Bula: 


nak 
D(x)=Do) ¢ *, 


TOUYuH DIA OOtero mMoriouleHua opMyusy: 
3 r sin b 
a mia sé 
A(1r,)) == 0 e ), (1) 


rye @ eCTb MOriolleHHe Ha KWJIOHapcekK HIM CTporo B rawaKTHYeCKOH M10C- 
KOCTH HWIH Mp MJIOTHOCTH, paBHOH mioTHOcTH D B ramakTH¥YeCKOH MVIOCKO- 


CTH, ) €cTb NOJYTOMUIHHaA MOrylouWwaloukyero CHOH, CCH Obl ero MVIOTHOCTb 
Oba BCIOAY PpaBHa IWIOTHOCTH B raJlakKTHYeCKOH MJLOCKOCTH. 


B Cospetcxom Corse 3Ta dopMysia UIMpoKO MpHMeHAeTCA B CTATHCTH- 
ueCKHX HCCHeOBaHHAX. 3a MocuemHee Bpema TeopHen IlapeHaro Hayasn 
MOJIb3OBaTbCA WH 3apyOexXHble acTpOHOMBI. Jia mpumMepa MOXHO yKa3aTb Ha 
pa6oTHt 3oHHa [72], Cru66ca [130] mw apyrux. 


IIpencraBasner 60/IblIOH MHTepec MOJIyueHHe 3HaYeHHH MapaMeTpoB @ 


u B JIA MHOFHX OTZeCIbHbIX HanpaBeHHH Ha OCHOBe HaOOaTeJIbHOFO Ma- 
Tepvana. E, K. Xapags3e [1] no RaHHbIM CBoero KaTaJora NOMy4H, TO cpeL- 


Hee 3HaueHHe @ paBHO 3.26 3B. BeJIHYHHbI, a CpesHee 3HaueHHe NapamerTpa 
§ oka3agocb pasHbim 100 nc. 
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Ho B HallemM CJTyude, MOCKOJIBKY MbI He PacnOJiaraeM KPHBbIMH MOPLIc- 


IICHHA, HEBOSMOXHO ONpesetenHe a H BP OAHOBPeMeHHO AVIA HHZMBULYAavIb- 
HbIX HalpaBseHuH, No metogy Ilapenaro, Kak 9TO CHeta, Hampumep, Xa- 
pam3e. ORHaKO, MOMKHO Cile/laTb MOMbITKY OMpeNeeHHA cpeqHHX 3HaAUeHHIt 
MapaMeTPOB MOPIOULCHHA WIA Pa3sJIM4HBIX TalaKTMYECKHX 30H, Pa3/eJIeHHbIX 
NO IHpote. 

Tak kak B dopmyvte IlapeHaro 3aBMCHMOCTb MexKay a 4 6 HeHHelHan, 
TO QJIA HaXOKMCHHA CpeAHHX 3Ha¥eHHH MapameTpoB Ho cmoco6y HaHMeHb- 
WHX KBafpaTOB HeOOXOAHMO pa3JI02XKHTb B pA OCHOBHYy1IO dbopmyay. Ecan 
OrpaHHYHTbCA WieHaMH NMepBoro NOpsAKa, MOuyuHM: 


IG Wo ae hy ee ee MG a 





sin b sin 6 
. me 
+] (re) +h 2 he] (B— Bo), 
sin b 30 sin b 
HJ 
a 2 were . 
(1 fe) (aa). (re Se BR) (BB) + 
sin b sin b Bo 
b Z 
+2 (le he )—A(r,8)=0. (2) 
Brefem cwlelyioulve o603HayeHHaA: 
a— y= x, 
B— Bo=y, 
ote wee eas 
po Bo ao Bo x Bo 
——_(I-e =m, ——— (I—e +. = f1, 
ane ine Ta! i 


Z 


ae i = AG, aE 
sin b 
Tlocze sToro ypaBHeHwe (2) NMpHHuMaeT Buy 
mX+nyY +1=0. (3) 
CHCTeMbI TaKHX YCJIOBHBIX ypaBHeHHii ObWIM COCTaBJICHbI 21d Tpex ra- 
JAKTHYECKHX 30H: 0°—30°; 30°—60° nw 60°—90°, u Tak OHM pellasNcb cnoco- 
6OM HaHMeHbIUHX KBapaTOB MYTeM MOCeAOBATeAbHHIX MpHOHxKeHH, Jaa 
Me€pBOH 30HbI 34 HCXORHbI€ 3HAYCHHA MapaMeTpoOB ObWIH B3ATHI ao = 4.01 B, 
= 100 nc. Au Z Opanucb u3 Ta6auubt 10. Pemenne 34 ycroBHEIx ypaBHeHHnit 
faso: 
a=3".4 +077; B= 140428 tc. 
GHayeHve @ xopowio corjacyetca c onpezetenuamu IT. II. Ilapenaro, 
E, K. Xapag3e, 3oHHa u op. 
Kos@@xHuveHTH 71 HN, COCTABJICHHbIC WIA 3Be3, JBYX OCTAJIbHbIX 30H, 
OKa3aiHCb, H3-3a He3HaUHTebHOrO BJIMAHHA 3KCMOHEHILMAaIbHbIX  WIeHOB, 


IPHOMH3HTeIbHO NPOMOPUHOHaJIbHbIMH, C TOWYHOCTbIO JO YeTBeEPpTOrO 3HaKa. 
B Takom CHYGae, KaK H3BeECTHO, YBepeHHOe Pa3yeJIeHHe HEH3BECTHbIX HE 
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a ae 


yaaetca. Ilo sto npHunne, MBI He MOI NOJIYYHTh cpeqHMe 3HaueHHA @ 


u B gaa 30H 30°—60° u 60°—90° yka3aHHbIM cmoco60M. OHako, MOXKHO- 
JIA HHX OMpPeAeIMTb OAMH 3 STHX MapaMeTpoB, CUHTad Apyro M3BeCTHBIM. 


Mot npeqnpuuam ompegetenue 8 MOcKOJbKy B CBeTe MOCeqHHX paOoT 
MOKHO 3aKJIOUHTb, YTO 3HAYeHHe @ YCTAaHOBJIEHO AOBOJIbHO HayexKHo. IIipu- 


HUMad B BbIpaxkeHun (2)a—ay—3™.5 Ha KMIOMapceK, MbI MO/YYHJIH 
maa 30°—60° B=112 nc u 
naa 60°—90° B=92 uc. 


Takum o6pa30M, B Mpegetax oulm6oK onpeszeenna 8B (oKo0 20%) ee 
3HaueHHe Jia BceH TamakTHKH, COriacHO HalleMy MaTepHaJly, OCTaeTca Mo-- 
cronHHpmMm (100 nc). ) 


BpuBobI 


B meppolt rmape noxpoOHO M3OKeHa Web HacTOMUero HCCeOBaHHA,. 
o6ocHOBaHa MocTaHOBKa 3aa4uH H MWOKa3aHa ee AaKTYyaJIbHOCTb B CBeTe HHTe- 
pecOB COBpeMeHHOM 3Be3QHOH aCTPOHOMHH. 

B pe3yIbTaTe JOBOJIbHO TPyROeMKOH, NOYTH IATHeTHeEH HaOwl0za- 
TeNbHOH pa6OTbl Mb COCTABHJIM KaTaslor MoKasaTesel wBeTa 102 KopoTKo- 
nepHosMyeckux yedenx, B MaKCHMyMax 6ecKa, aHalH3 KOTOpOrO NpHBe 
Hac K BbIBO,aM ABOAKOrO pola. 

BpIBOAbI NepBoro pola OTHOCATCH K CAMHM KOPOTKOMepHORWNYeCKHM Ile- 
menyam. 

Ou CBOJATCA K CJIe2yIOUleMy. 

1. TIpH paccmorpenuu Bompoca O HOPMAaJIbHBIX WBeTAaX, MbI CCbINaJIHCb- 
Ha HCCIENOBaHHA, B KOTOPbIX HMeIOTCA ONpemeIeHHble yKa3aHHA Ha HeOHO- 
POAHOCT MOACHCTeMbI KOpOTKOMepHoguyeckux uedenz. Mp Moran yOenuTD- 
CA, UTO MOMAaBIAIOWIee OO/IbIUMHCTBO KOpOTKONepHomMyecKUXx WedeusA oOpasy- 
for cibepuueckyio cocTapsioulyio Tanaxruku. IIpegcrapuTenu Ke MAOcKOK’ 
MOJCHCTeMbI He MpeBblutaloT 20%: oT oOulero 4YHCa 3Be3 AakHoro Tulla. 
BbWwlo OTMeYeCHO TaK2Ke, YTO HAeXKHbIC KPHTePHH IA MOAPasHeeHHA 3pe3 
elle He yCcTaHOBseHbI. Bce 3TH paOoTbl ONMpaloTCA Ha HCCMeOBaHHA CIeKT- 
pOB HIM MpOcTpancTBeHHbIX Ww KHMHeMATHYeCKHX XapakTepHCTHK 3Be31. UTOo- 
KacaeTCA KOJOPHMeTpHYueCKHX pa6oT Mo KOpOTKONepHozMYecKuM wWederyzaM, 
TO HYXKHO IIpH3HaTb, 4YTO B AOKHOM MaciliTaOe OHM He NpeANPHHHMaJIMCb 
WO mocmeqHero BpemeHu. Mexkyy TeM, Kak HaM IpefcTaBJIAeTCA, H WBETOBbIe 
JAHHBIe MOTyT Hrpafh BaXHY!O POJIb MPH OTHECeHHH 3Be3q K TOH WIM BHHOH 
rpynme, Omyako, cMelaTb KakHe-HHOyib BBIBOZbI OTHOCHTeAbHO OHOpOL- 
HOCTH 3Be3f, NO UBeTaM Ha HH3KHX HW YMePeHHbIX Pa/laKTHYeCKHX IWHpoTax 
BECbMa 3aTPYAHUTeVIbHO 43-34 HaJIMYHA B MeK3Be3J,HOM MPOCTpaHCTBe He- 
paBHOoMepHoro mMor#ouleHHa cBeta. Ho, NokasaTeu UBeTa KOPOTKOMepHo- 
WMUeCKHX WedevA, HAXOMAUIMXCA Ha BbICOKHX LalakTMYeCKHX WMpoTax, rae: 
nokpacHeHue cBeTa |COBCeM He3HaYHTebHOe, MOTYT JOCTABHTb UWeHHbIe CBe- 
eHua o du3swvyecKoOH MmpHpose STHX 3Be3I. 

19 KopoTKonepHomMuecKHXx Ween Halero KaTasora HMeloT raJlakTHye-- 
CKHe WIMpOTsl, MpeBblutaroulne +60 rpagycos. M3 storo 4Hcila MBI HCIOJIb- 
30BaJIH NoKa3aTelH uBeTa 16 3Be3, WIA BbIBOMa HOpMasbHoro Upeta. Mx 
cpeHee 3HayeHHe OKa3asocb pasHbim —0.20 c aucnepcnelh +0.05. H3 noc- 
JeqHeH BeJIMUHHbI MbI 3aKJIOUMIM, YTO MaHHad pyllla KopoTKonepHornie- 
CKHX WecdbeHA ABIAeTCA OBONbHO ofHopomHol. Tlepemennpie . RR CVn, 
TV Boo u UV Vir spinenatoTCH CBOHMH aHOMAJIbHBIMH 1BeTaMH. OHM, MOo- 
BHJHMOMY, HMeIOT BeCbMa HHTeHCHBHYIO payuanuio B coTorpaduyeckom: 
yuactTKe cneKTpa. 
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Takum o6pa30m, CoriacHo HallleMy MaTepHaJly, H COBOKYMHOCT KOPOTKO- 
NepHOAM4eCKHX UWedens, BXOMAMMX B cibepHyeckylo cocTaBAsiomyio Ta- 
JaKTHKH, ABJIACTCA CM€CbIO OObEKTOB, HAXOJAWIMXCA B pa3JIMUHbIX CPu3n4e- 
CKHX COCTOAHHAX, HO CpeAH HHX, MO KpavHeH Mepe, 80% 3Be3n o6pa3yior 
OAHOPOAHY!O NO UBeETOBOH XapakTepHcTuKe rpynny. 

KoporkonepHoguyeckue nedeumnt BRAgr, RVAri nu  RZCep 
XAPAKTCPHS3YIOTCH CIHIIKOM OOJIbIUMMH ToKa3aTeIAMM uBeTa. B 9THx cuy- 
YaAX MbI CKJIOHHBI NPHIMCaTb 3HAYHTCJIbHY!O YACTb MOKPaCHeHHA CaMHM 3Be3- 
aM. DbITh MOKeT, OHH BOBCe He ABIAIOTCA 3Be3qaMu Tuna RR Jluppr. Moi 
HaMepeHbI OCOOO HCCIeOBaTb CNeKTPOCKONMMYeCKH-——Ha HOBOM MeHHCKOBOM 
TeleckONe HalleH OOCepBaTOPHH—BbIABACHHbIe HAaMH, @HOMAJIbHbIe MO WBeTy 
3Be3]\bI. 

2. B pesyibTate Oo.iee TOUHOTO yyueTa MOPOWeHHA CBeTa, cpeAHaA a6co- 
JWOTHaA BeIHYHHa 47 KOPOTKOMepHOAMYeCKHX UWeden oOkKazaacb paBHOH 


0.2 + 0.2, [pumas B pacuet Take uw onpegenenua IT. IT. ITapeuaro 
(MHHaMMYecKOe H Ha OCHOBeE TPHrOHOMeTpHYeCKHX Mapa.laKcoB), 3a cpen- 
HIOIO AOCOJIOTITYIO BeMYHHY KOPOTKOMepHOsMYeCKHX edbenz cemyer lpH- 
HAT BeHYHHy --o"”.3, 

BooOllle, TOUHOCTh CpeAHHX MapadakcoB B 3HaYHTebDHOll cremeHU 2a- 
BHCHT OT TOYHOCTH H OJLHOPOMHOCTH IUKadl HCMOIb3YeMBIX 3Be3HbIX BeJIH- 
UHH. Hy?kHO MpH3HaTb, UTO TaKOH IWKaJIbl AVIA KOPOTKONepHOAHYeCKHX Ledbe- 
HA MOKa elle He cyiecTByer. M3 Halrero cuucKa 35 3Be3 BOBCe He HMeIOT 
(otorpaduyeckux BernunH B OKII3. B 6yaymem, aaa ycneunoro peluleHHsA 
PONPOCa O HYTb-MYHKTe 34BHCHMOCTH KPHBOH MepHOA-CBeTHMOCTb AIA Letbe- 
HA, Wapaly C yJyaWenvemM oMmpeteteHHA COOCTBEHHBIX JIBHXKeCHHH KOPOTKO- 
MepHOAHYeCKHX LedenA, MOuMKHa GObITh NomyyeHa H ORHOPOAHaA cHcTema 
HX (ororpaduyeckHx BeHUHH. 

ByIBOAb BTOporo XapakTepa OTHOCATCA K Morsowmennio cBeta B Tanax- 
THKe. Bpillle HEOAHOKpaTHO OTMe¥aIOCb, YTO B COOTBETCTBHH C OCHOBHO}] 3a- 
AaveH 3Be3QHOH ACTPOHOMHH, TaBHad Web HacTOAUero HCCeNOBaHHA 3a- 
KOUaTaCb B H3Y4eCHHH M3OHpPaTesIbHOro MOrMiowleHua cBeta B TanaKTuKke B 
Pa3JIMYHbIX €e HampaBsenuAx. B maparpadax 5, 6, 7 Tperbeli raBbt OBOMb- 
HO MOApOOHO paccMOTpeHb! BCE 3Be3AbI Hallero: KaTaora M0 OTACIbHOCTH. 
SeCb MbI IPHBEEM pe3ysJIbTAaTbI 6O.1ee WIM MeHee OGIero Xapaktepa. Onn 
CBOAATCH K CJIEsLYIOLeMy. 

1. CoracHo HalllemMy MaTepHasy, 3HauNTebHOe MOKpacHeHHe cBeTa Ha 
CPCAHHX H BbICOKHX PaJlaKTHYeCKHX WIMpOTaX He ABJIACTCA PeKUM ABUJICHHeM, 
4TO CBHACTCIbCTBYeT O HAaJIMYHH OTILEJIbHbIX PaCCeHBaIOWHX OO6TaKOB HW Ha 
OOIbIUHX YaeHHAX OT ralakTHuecKOl MAOCKOCTH. IIpumepamu moryt cay- 
*KHTb KOpPOTKONepHomHYeckHe nedenan: ELH Lib, RV CrB, ST Boo, AR Her, 
['V Leo, SZ Leo, DH, BH u DY Peg u Apyrue. 

2. M36bITKH WeeTa 3Ha4HTebHbI MB TeX HallpaBeHHAX HeOa, KOTOpbIe 
He HOCAT ABHBIX CeloB noTemMHeHuA, tTpumMepamu MoryT clyKuTb NepemeH- 
Hble: BD Her, HU Cas, RZ Lyr, EZ Lyr, DX Del, DE Lac u Ipyrne. 

3. Hall MatepHaa He aeT BO3MOXHOCTH HCCeLOBaTb pacnpezeneHHe 
H36UpaTebHO NOMIOULalOlWero BeUleCTBAa Ha MAaJIbIX yuacTkax HeOa, B BUY 
TOTO, YTO HCCJICAYEMBIE 3Be3[bI CHJIbHO pa3s6pocaHbl No radlaKTH4YeCKHM JLON- 
roTaM w IWHpoTamM. Bce xe, uedengtn EZ u RZ Lyr, DE u CQ Lac, SW u 
CP Agr, AA u V 341 Agl, Haxogsatca CPaBHHTeJIbHO OJIM3KO Apyr K Apyry. 
CyAa lo HX H36bITKaM UBeTa, H36MpaTembHOe NMormouleHHe B STHX yuacTkKax 
KJIOUKOBaTO H HepaBHOMepHo. 


4. Tloxa3auo, uTo 6omputne O6nacTH He6a c WeHTpamMu /=345°, b='+45° 
H /=35°, 6=—30° xapaxrepusyiorca BecbMa HepaBHOMepHbIM pacrpeseste- 
HHeM MOPIOWlaroulero BeluLecTBa. 
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5. 3nesanr YLyr, XX Cyg, CQ Lac, CK Del, AA Aql u apyrue pacno- 
jlararoTcA HelaleKO OT ramaKTH¥eCKOrO 9KBaTOPa, HO OHH XapaKkTepH3yioTca 
H@3HA4HTEJIbHbIM MOKpaCHeHveM CBeTa. ITO BNOVIHe COrlacyeTcA c MmpecTaB- 
Ji@HHeM O KJOUKOBATOH CTpyKType MOrmoulaloulero BeLecTBa. 

MoxKHO BbICKa3aTb TakKx%Ke CHemyrolllee MpemmomoKeHve, Kak MbI y6e- 
AHIMCb, cpeaqu 3Be34 THNa RR JInpbi cyllecTBy!OT TakHe, KOTOpble 061aaloT 
Gomee HHTeCHCHBHBIM H3IyueHHeM B (poTorpadHyecKOM y4acTKe cnekTpa. 
HekoTopoe KouIMYeCTBO MOZOGHHIX 3Be30 JOJIKHO BCTpeyaTbCA H Ha HH3KHX 
ramakTHyueckHx wupotax. He6oubuioe BHAHMOe MOKpaCcHeHHe TaKHX 3Be3J, 
€CTECTBCHHO, He MOKET YKA3bIBaTb Ha pa3pexKeHHe paccenBalollero Bellle- 
CTBa B 3THX HanpaBeHuax. MoxeT ObiTb, MepeyHCeHHbIe 3Be34bI NpHHa- 
jlexkaT K TaKHM «@HOM@JIbHbIM» edenyam. B cBeTe cKa3aHHOro, OHH 3ac- 
JYKUBAIOT CielHabHOoro HCCeMOBAaHHA—CMeKTpOcKoNMYecKorOo Mw oTOMeT- 
pHuyeckoro. 

6. B 30ny u36eraHHa omamaloT JIMUIb WecTb 2Be3q Hallero CMMCKa: 
ST Oph, BD Her, BN Vul, RZ Cep, HU Cas, AR Per, xotopple cuabHO pa3- 
6pocaHb! mo Zorotam (350°—130°). Kak Hw MOxKHO OblIo OKNLaTb, BCe OHH 
OTATUCHbI CHJIbHbIM MOKpacHeHHemM cBeTa. TIpH 3TOM MOrIOWleHHe He paBHO- 
MepHo. M36nITKn UBeTa 3aKIOUeHbI B Mpesetax 0”.38—o”™.68, 


7, CpeqHHH H36bITOK UBeTa Ha 100 mapcekoB HO BCeM KOpOTKOMepHoIH- 
yeCKHM tedeHaM Hallero KaTamora nowyuaeTcaA paBHbiM 0.05 3B. BeuH- 
YHHbI. Ja HCCIeqOBaHHA ACHMMeTPHH PactpemeseHHA MOrtoulawlulero Be- 
UleCcTBa Halll MaTepHasd HeocTaTOUeH. 


8. BbluvcIAJIMCch CpeqHHe 3HayeHHa MapameTpoB auf dopmyapl mor- 
mouenua [lapenaro 2a Tpex ramqakTuyecKkHx 30H: 0°—30°, 30°—60°, 60°— 
—99°, pa3meeHHbIX no wHpote. Jia nepBow 30HbI NMOyYeH pe3y/IbTaT 
a= 3.4 Ha KunMomapcekK uw §8=140 mapcexor. TIpengnonaran 3-5 Ha KH- 
Jomapcek WIA JBYX OCTaJIbHBIX 30H, 8 OKa3asacb paBHoH 112 u 92 napce- 
Kam, cooTBeTCTBeHHO. YuuTbIBan OWHOKM ONpetemenHa 8 no HallIemy Ma- 
TepHay, ee 3Ha4eHHe MIA BceH TaiakTHKH MOXKeEM CYUHTATb MpakTH¥eCKA 
NOCTOAHHBIM. 


Maui, 1957. 
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INVESTIGATION OF THE SELECTIVE LIGHT ABSORPTION IN 
THE GALAXY ON THE BASE OF COLOUR EXCESSES OF 
RR LYRAE TYPE STARS | 


J. PH. ALANIA 


The paper aims to study the selective light absorption in various 
directions in the Galaxy, on the base of colour excesses of RR Lyrae type 


stars. 
The variables were photographed with the 40-cm Schmidt camera 


through BG3 and GG11 light filters on Isochrom films. 

Since the variables of this type change their colours with the vari- 
ations of light, the colour indices were determined at maximum brightness 
moments. The negatives were standardized by North polar sequence 
stars. 
The colour indices obtained were reduced to the zenith distance of 
the Pole by the formula: 

m=0.30—0.20 F(Z). 

The mean quadratic error of a single colour indice is equal to +0”. 05. 

The colour indices were reduced to the international system by the 


formula. 
Clint = —0-029-—0.006 (10.0~m)+0.909 Cling 
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Investigation of the selective light absorption... 67 


An average colour index of stars having galactic latitudes above 
‘60° was used as normal colour. The observations showed that 80% of 
these stars form a homogenous group of colour characteristics. 

The absence of correlation between a period and colour index was 
discussed. 

A mean absolute magnitude of 47 RR Lyrae type stars was determined 
on the base of proper motions by E. Pawlowskaja. 

A more accurate reduction for light absorption gave 

M= +02 + om 2 

All the stars of our catalogue were studied from the view-point of 
interstellar reddening. General conclusions were derived. 

The parameters of the absorption formula by Parenago were 
determined for the three galactic zones: O—30°, 30—60° and 60—90°. 


May, 1957. | ; 
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SSOLMIIENS OLOHMNBIGNASIAD MBLIZSMANNL 30'CIGIEN Ne 23, 1958 


BIOJWIETEHb ABACTYMAHCKOM ACTPO®H3HYECKOM OBCEPBATOPHU, Ne 23, 1958 
Sa ee 


‘CNEKTPO®OTOMETPHA YETbIPEX HECTALMOHAPHDBIX 3BE3J] 
M. B. OAHA3E 


B mporpaMMy HaOJlo0qeHHH HecTalHOHapHEIx 3Be3q AOacTymMaHcKol 06- 
cepBaTopuH Ha 1951—52 rr. 6nlIH BKUOUeHHI 3Be3qHI P Jie6eqa u TPH 3Be3 HI 
tuna Boupd-Paie [1]. B nacroaulel craTbe NpHBOAATCA pesybTAaThI UX CieK- 
TpodotoMerpuyeckoro HcceAOBaHHA. B OCHOBHOM, OHH KacaloTca (poTOMeTpPHH 
HeNpepbIBHOrO CIMeKTpa, a HMEHHO, BOMpoca O pacnpeyeneHuu SHEprHH B 
HeMpepbIBHBIX CileKTpax. PaccMOTpeHbl TakxKe H3MeHeHHA coeKtpa P Jle6enA 
Cc TeYeHHeM BpeMeHH. Bovbillce KOMYeCTBO HCCeqOBaHH, KOTOpOe OBO 
BHINQIHEHO JIA STHX HHTeEPeCHbIX OObeKTOB HeOa, ACHO MOKa3HIBaeT, ITO 
HCCIEQOBaHHe CICKTPabHbIX OCOOeHHOCTeH HM MPOHCXONAUIHX Cc TeyeHHeM 
BPpeMeHH H3MeHeEHHH ceKkTpa uw O6ylecKa HECTallMOHAaPHbIx 3Be3 BO3MO2KHO. 
JIHIIb HA OCHOBe peryJINPHbIX HW OMHOBPeMeHHBIX CIeKTPOCKONMYeCKHX 4H 
SEKFPOPOTOMETPHYeCKHX HadOsoneHHH. Kpome Toro, HeonpezenenHocTh a6- 
‘COJIOTHBIX BeCJIHUHH, PaCCTOAHHH H H3ObITKOB IBeTa HeCTallHOH@PHbIX 3Be32 
BbISHIBACT Pa3HOTACHe B OMpeweMeHHH HMCTHHHOTO IBeTa HM CHeEKTPoOoro- 
MeTPH4eCKOH TemMepatyph. Mb MombTaivch OXapakTepH3OBaTb U3/1yueHHe 
B oTorpaduyeckoM yyacTKe cieKTpa, HCMOIb3ya NocweqHHe BaHHbe WIA 
STHX BeJIHUHH. 


UtTo xe KacaeTca Ha6roneHHh P JIe6ena, TO Mbl CTapasHCcb NO BOSMOX- 
HOCTH BeCTH HX OJHOBPeMEHHO C MPOH3BONALIHMHCA B OOcepBaTOpHA 9dJeK- 
TpOOTOMeTPHYeCKHMH HaGMIOAeCHHAMA STOH 3Be3NbI. ITO Wao HaM BO3MOXK- 
HOCTb CpaBHHTb Mey coOoH GecK uM CIIeKTpOoTOMeTpH4ecKHe rpalHeHTHl 
P Jle6ena. 

HaOJoqeHHA yka3aHHbIX HeCTAWHOHAPHEIX 3Be32 BeJIMCb Ha MpH3MeH- 
Hol Kamepe (D=20 cm, F: 5, npexomasiomuit yron npusmpr 15°.5), Jucnep- 


o 
‘CHA ClekTporpaMM paspHa 147 A/mm okxono Hy. Ha cyumxKax, caeaHHHx 
Ha MwiacTHHkax Arca Acrpo, Arda Actpo—naHxpomatTuyeckux WH 4acTHaHO 
Ha lWwiacTHHKax Vapdopg Sennt, Onim o6pa6oTaH yuacToK cneKrpa orf 


o oO oO 
3790 A no 4600 A u, ZononHUTeNbHO, Ana P JleGenn—AX 5100—6300 A. 
Bpema Bbijep2KKH paBHAOch—3, 5, 20 #75 Muu. Cnextpbt 6nH paciMpeHE 
Ha 0.3—0.5 MM. Spe3qbI cpaBHeHua ObWIM BEIGpaHbl Ha paccTOAHHH He 
Gombe 2° OT HECTANMOHAPHEIX 3Be32, MOSTOMY BIMAHHe aTMOCtepHOrO ocwa- 
OleHHA CBeTa B JaHHOM CJIyuae He yuHTHIBamocb. Kanu6poska cneKTporpaMM 
Oba cyeiaHa B Ja6opaTopHu Ha cnekTporpatbe Temdepa co crynenuaToi 
ujebio. []iacTHHKH MPOABJIANHCb METOJIO-THPOXHHOHOBLIM MPOABHTeIeM B 
TeveHHe 8—10 Muy. Bce cnexrporpaMMbl 6blIM O6pa6oTaHbl Ha TepMo3JeK- 
TPHYCCKOM CaMOPerHCTpHpyioliemM MHKpOdoTometpe c yBesHyeHHem 25. Ha 
pHc. | npHBo_uTcs Muxpodororpamma P JieGeas; ysenunenve B 7 pas, 


* Hactoamasz u nocaegyiyan (crp. 81) paéorst cocraBAsioT vaeTD KeHgzHAeTCKOM 
ANCCeEpTAayHH aBTopa. 
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yaacrox cnextpa 2A 6400—5100 A u 2 5100-—3800 A. Cnextp P Jle- 


O6eaa B UBYX yaacTKax NOMyuaJICA MYTeM CMeLICHHA WeHTpa WlaCTHHKH HU H3- 
MeHeHHA (OKyca NpHSMeHHOH KaMepbI. BrigepxKka B OOOHX clyuanx Oba 





Puc. 1 


onHHakosa. IlonyauTh BeCb CNeKTp OZHOBPeMeHHO Ha OOH MlacTHHKe He 
7iO3BGlAla XpOMaTHecKad aGeppanna 20 cM KaMepbl c Npusmon [2]. Xapax- 
TepHcTH4ecKad KpHBas MuacTuHoK Arca Acrpo m Arda AcTpo-nmaHxpomarTu- 
WeCKHX B ABYX Y4aCTKaX CleKTpa MpHBOAUTCA Ha pH. 2. 
LA 
100+ é. Aega Acmpo 
R Aega Acmpo 
DOHKPOSIQTVUGCOHUE 


Ph. R 





g Qs 10 


—a 


Puc. 2 


CpapneHue pacnpeyeieHHua SHeprHv B HeCTallMOHAPHHIX 3Be3,aX HW 3Be3- 
fax CpaBHeHHa NponsBorzuocb Qian 11 3HaueHHm ZMH BOoNH: 460, 450, 443, 


431, 423, 413, 403, 397, 391, 385 1 379 mp. YpopeHb HenpepEIBHOrO cleKTpa 
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CnextpototometpHa weTbipex HecTal[HOHapHbix 3Be34 





Jul 3Be32, CpPaBHeHHA NPOBOAMICA Kak oru6alollad MuKpooTOMeTpH4ecKon 
KpHBon; guia P JleOeaa—wvckKmouad JIMHHH W3J1V4eHHA, a DJIA 3Be3, THA 
Boupd-Paite—nox, JMHHAMH H3JIy4eHHs, B IIpeMNOOKeHHH, ITO JIMHHM Nor- 
JlOWeHUA, KPOMe Me2K3Be3 HOH JIMHUA K, 8 2aHHOM yuacTKe CiekTpa OTCyT- 
crsyioT. [Ipu mpopezeHHH ypOBHA HeMpepbIBHOTO CleKTpa YUIUTHIBaIOCb TaK- 
Ke H3MeHeHHe DIMPHHEI MHKPOOTOMeTPHYeCKOM KPHBOM BAOIb CHeKTpa. 
Ha ocHope scero Ha6si0gzaTeibHoro MaTepHava 6b NOCTPpOeHbI 3aBH- 


cumoctu Ig J/Jy= f(A"). OTHOCHTeMbHBIE cnekTpocoTomeTpHyeckHe rpayHeH- 
TE OLLIK ONpeleeHH rpapuyeckum myTem. BeposTHas oumH6Ka MOJyICHHBIX 
Hamu rpaguentos paBHa +0.07. Ilpx BEiBoze CneKTpOoTOMeTpHuecKHX TeM- 
nepaTyp HCCeOBaHHEIX 3Be3, MBI MCMOVIbSOBaJIH SHAadCHHA aGCOJIOTHHIX 
cneKTpOOTOMeTpH4eCKHX TpawweHTOB WIA 3Be3q CpaBHeHHA MO Bap6be u 
Ianonxy [3]. 3Ha¥enua aOCOJIOTHLIX CIeKTPOPOTOMETPHYECKUX TPAaTMCHTOB 
(® oon) P JleGens, OnpeweneHHEIX Mo OTHOWeHHIO K 3Be3Re CpaBHeHHn 


HD 194335, npupogzatca B Ta6suue 1. 


Ta6auua | 
eee eer ee en ere 

















Mara ® nabs. | (Je/Ja)Hs 

1951 HOMOpbI... . 2.14 | 1.340 
” ” Ze eee 2.11 1.380 
19§2 MWOJb 12... . 1.64 1.291 
» aBrycT 26... 1.68 1,360 
» CCHTAOPh 7e » . 169 1.620 
" m de ad 2.69 1.710 
* ye MO an ee 2.04 — 
» OKTAOph IS... 2.08 — 

e “AGincs x 1.95 _— 
» HoAOph 9... 1.72 — 
e ie are 2.11 1,372 


PaccmoTpeHve Ta6JMUbl NOKaSbIBaeT, YTO C TedeHHeM BPCMeHH IIPOWC- 
XOMMT 3aMeTHOe H3MeHeHHe CiekTpodoTomeTpuyeckoro rpakventa P Jle6ena, 
Hanmuve H3MeHeCHHA padveHTa 3Be3ZbI Mbl MO2XK€M MPOBEPHTb NO TOYHBIM 
aeKTPOPOTOMETPHYeECKHM HaGJOZeHHAM ee OseCKa, MPOHSBEMCHHBIM B 1951, 
1952, 1953 uw apyrux rogax [4, 5, 6]. Oru Ha6mozeHuA MOKa3zaIH, TO KOJE- 
GaHve OulecKa 3Be30bI pawiMyaeTCA B CHHHX HW XKeJITbIX JIydax, T. €. C Tede- 
HHEM BPeMeHH MPOHCXOAMT H3MeHeHHe Beta 3Be31bI (S(Ama)=4m,,—Am-# 0}. 
Ecim CpaBHHTb pe3yJbTaTH! Hallux oTorpaduyeckux u 3IEKTPOMOTOMETPH- 
YeCKHX Ha6JIOMeHHH, TO OKa3bIBaeTCH, YTO yBeMMYeHHIO rpanueHta © yaos- 
ot 12 wiona no 19 oxta6pa 1952 r. cooTBeTCTBOBaJIO YMeHbIMeHHe 5(Ama) 
ot 0.%009 10 — 0” .040, uTO B O6OHX CIYIaAX COOTBETCTByeT NOKp'acHeHHlo 
spe3ani [1]. Mat TakxKe cpaBHHH Oseck, Pyag.- H HHTCHCHBHOCTH KOMMOHECH- 
TOB CH€KTPaJbHIX MHHHM. TOuHOCTh OnpedeeHuA SKBUBAJICHTHBIX WIMpHH NO 
clleKTporpaMMaM, MTOJIy4eHHEIM C OObeEKTHBHOM MpH3MOH, HeBbICOKa, HO H3- 
MeHeHHe STHX BeIMYHH C TeveHHeM BPeMeHH COBepleHHO OyeBHAHO. B Tab- 
juue 1 abl 3HaveHHA OTHOMIeHHA HHTeHCHBHOCTeH SMHCCHOHHOTO H dxHoO- 


JICTOBOrO KOMMOHeHTOB JIHHHM He. 3Secb MbI CUHTAIH, YTO HHTCHCHBHOCTb 
JIMHHHM MOTIOWeHHA C TeYeHHeEM BpeMeHH He MeHAETCA. 

CpaBHeHHe BCeX STHX BeJIMUHH MOKasbIBaeT, UTO B JaHHOM CJIydae, B 
oTmuune oT 3Be3 Be (Haupumep y Cas), He MpoucxOAMT CormacoBaHHoro 
W3MeHeHHa GvlecKa, CHeKTpodoToMeTpHueckoOH TeMMepaTYpbI, Oa/IbMepOBCKO- 
rO CKauKa H HHTeHCHBHOCTH CHeKTpasbHbIx HHH. Ho, uMeeT MecTO ObicTpoe 
HeperyJinpHoe KOMeOaHHe OvlecKa, IBeTA, cnekTpodotomeTpHyeckow Temilepa- 
TYPbl H HHTCHCHBHOCTH 9MACCHOHHBIX KOMIHOHeHTOB. Kpome Toro, OMHOBpe- 
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Me€HHO MOryT IIPOHCXOJUMTb H3MCHEHHA B CTPYKType CHeKTPaJIbHbIX JIMHHE 
{7, 8, 9, 10, 11]. Masa mpaspunbHok uHTepnpeTauMu TaKHX AHOMAJIbHBIX crlek- 
TpOB OCOOeCHHO BarKHO CPaBHeHHe Pe3YJIbTATOB OJHOBPCMEHHEIX CIEKTPOCKO- 
NHYeCKHX HW BIeEKTPOMOTOMeTpHyecKHX HaOwlomeHuH. 

JleiicTBuTesbHO, eCJIH MOABJICHHe AHOMAJIBHOTO KOPOTKOBOJIHOBOrO KOMM—O- 
HeHTa 3MHCHOHHOM JIMHHH COMPOBOKMaI0Ch Obl yBeMYeHHeM GvIECKa 3Be3 Ibi, 
TO MOXKHO Obiio Obl YBepeHHO TOBOPHTb O BCIIbILKe 3Be3NbI, COMPOBOKLAaB- 
Welch BbIOpOcoM AHCKpeTHOH OOo0"KH [11]. OgHnako, 22eKTpodoromerpx- 
yeckHe HaOuogeHua P JleOeqa BeayTCA TOMbKO B AOacTyMaHcKOn o6cepBa- 
TOPHH, IIPHYeM OTHOCHTEIbHO peryAAPHbIMH OHH CTaJIH JHIb C Hexapyero 
BpeMeHH, MosTomy B paOoTax [9, I1] TombKo yKa3bIBaeTCA Ha 2KeaTeJIbHOCTb 
CPaBHEHHA CTPOrO OHOBPeMeHHbIX CIICKTPOCKOMHMYeCKHX Hi 3/IeEKTPOMOTO- 
MeTpHueckHx HaOsioqeHHi. BecbMa BO3MOXHO, 4TO B_ paG6otax 9, 10], 
wu Takxe [7, 11], HMeer MecTO NOABIeHHe AHOMAIbHOrO KOPOTKOBOAHOBOFO 
KOMIIOHEHTa 2MHCCHOHHOH JIMHHH. HecHMMeTpH4Hoe pacnovlowKeHHe 93TOrO 
KOMMOHeHTa Ha JIMHHM HOPIOULeHHA MOXKET BbIZBaTb Pa3ABOeCHHe WH H3MeHEHHe 
OTHOCHTeJIBHbIX HHTCHCHBHOCTeH ee KOMMOHeHTOB (R HV). 

JjeicTBuTebHO, B paGote [10] yKa3piBaeTca, 4TO. cmeuleHHe R Kommo- 
HeHTa B JJIHHHOBOJIHOBY!IO CTOPOHY CleKTpa COMpOBOKMaeTcA YMeHbINeCHHeM 
ero OTHOCHTeJIbHOH HHTCHCHBHOCTH HW HaOcbopoT. IIpn Ha6someHHAX Ke, OMH- 
CaHHbIX B pa6otax [7] a [ll] 9Ta aMHuA pacnomaraeTcA O4eHb OH3KO K 
rlaBHOH 9MHCCHOHHOH JIMHHH. Kome6aHHe HHTCHCHBHOCTH H JyYeBOH CKOpOCTH 
9TOrO AHOMAIbHOrO KOMIOHeHTa, TakKxKe KaK HW KOMeOaHHe OecKa, TemMMe- 
PpaTypbl H HHTCHCHBHOCTH AMHHH, MpOMCXOAHT ObICTpO HW Heperyanpno. UtTo xe 
KacaeTCA TIOABJICHHA KpacHOro KOMMOHeHTa MoramouleHua [7, 11], To no me- 
JIGEBbIM CICKTPOrpaMMaM MOKHO TIpeANOJIOMKHTb, TO 3eCb HMeWTCA JIMHHH 
OII [9, 10, 12]. I]pasaa, Bp pa6ote [10], yka3piBaetca, YTO B TakKOM cjIy¥ae 
IIpHeTCA MOMYCTHTb H3MeCHEHHE HHTeHCHBHOCTH JHHHH OIL (HanpHMep: an- 


wuu OITA 3973 A). 

TakHuM O6pa30M, pe3yJIbTaTbI CIeKTPOPOTOMeTPHH H paccMOTpeHHe pa- 
6oT mo uccaeqoBaHHo cnexTpa P Jle6ena nNoKka3bIBaloT, YTO MOCTOMHHO Tpo- 
HCXOJAT ObICTpble, Hepery/IApHble H3MeHeHHA OmecKa, WBeTa, CeKTpodoro- 
MeTpHyeCKOH TeMMepaTypbl, CTPyKTYPbl M HHTeCHCHBHOCTH Pa3JIHUHBbIX KOM- 
NIOHEHTOB CIICKTPaJIbHbIX JIMHHH. Bo3mMoxKHO, YTO B HeEKOTOPbIX ciy4aAx 
HM@IM MeCTO KPaTKOBPeMeHHble, HeOo/binMe BCMbIMWKH 3Be3bI [7, 11]. 

OuesHAHO, YTO MpaBHJIbHOe OObACHeHHe AaHOMAJIbHOTO, MepeMeHHOrO 
cnextpa P JleGeqa mu MpOHCXOMAMHX C TeYeHHeM BpeMeHH KOWIeOaHHH GecKa 
u uBeta P Jle6eaA BO3MOXKHO JIHIIb Ha OCHOBAHHH OAHOBPeMeHHbIX CeKTPO- 
CKOMHYeCCKHX, CIeEKTpOPOTOMeETPHYeCKHX H 3eEKTPOMPOTOMETPHYeCKHX HaGJO- 
envi. 3ne3na P Jle6ena, Kak 39TO CeMyeT H3 MHOTOUHCEHHBIX paooT, Tak- 
Ke OOHAPyKHBaeT OCOObI XapakTep pacnpemeeHHA 2HEpruH. ITO pacmpe- 
yleeHve OTMHYAaeTCA OT HOPMAJIbHOTO IA OObBIYHDIX B-3Be3 pacipemeleHHa 
u BLIPaKaeTCH B YMCHbIICHHH CIeKTPOMPOTOMeETPHYeCKOH TeMMepaTypbl C yBe- 
JMUeHHeEM JVIMHbI BOJHbI. YueT H36uUpPaTeJIbHOrO Me*K3Be3HOFO NOPIOULeHHA 
He MeCHAeT STOT pe3yJIbTAT. 

Tiana 38e3a Tuna Bospt-Paiie TakoH 3aBHCHMOCTH clleKTpodoTomerTpu- 
yeCKOH TeMMepaTypbl OT JWIMHbI BOJIHBI He HaOmogzaetca [13]. CyttectByer 
TakoKe pacxowKeHHe MexKAy TeMMepaTypaMH CMeKTPOMPOTOMeTPHYeCKHMA 
HaHeHHbIMH TO APKHM JIMHHAM. Ecam paccTOMHve HCCJIeAyeMbIX 3Be30, MPH 
HaTb papanim 1000—1600 mc, To aHOMa/IbHO HU3KaA CMeKTpopoTomeTpHye- 
CKad TeMMepaTypa HM M36bITOK IBeTa 9THX 3Be3 MOUTH MOMHOCTbIO OOBACHA- 
eTCH BJIMAHHeM M306HpaTeIbHOTO MexK3Be3qHOrO Noromenua [14, 15, 1, 16}. 
SaBHCHMOCTb 3TOTO pe3ybTaTa OT MPHHATOrO 3HaYeHHA PaccTOAHHA MIA 
P Jle6ena HariaquHo BHaHa Ha WMarpaMMe «H36bITOK UBeTa—BHAMMbIK MO- 
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yb paccTOnHHA», NpuBezeHHOK B paGore [17] (pxc. 3). leticrsurenbHo, 
eci BHIHMH Mogxytb paccronnua P Jle6eaa cuvTaTb paBHBIM 11%—13™, 
a me 9”.5, Kak 3TO NpHHATO B pa6ore [17], TO mouTH BCe SHaYeHHe HSOMFNA 


r 


Plug 
‘@) 


fI9ObIInOK YOCOM 7 
So PRESS STSS 





5 6 7 &@ 9 10 t fe 12! Bi 
BuGuribil rioGy@tbh PACCNOSHUA 


Puc. 3 


gipeTa IIpHXOAHTCA Ha MeXK3Be3THYIO IIPHYHHy NoKpacHeHuA (B4aHHe H36H- 
paresbHOrO MexK3Be3HOrO MOrioueHHA). EcTecTBeHHO, YTO STOT BbIBO Ciipa- 
BeIMB Ja TOH OGsacTH CNeKTpa, B KOTOPOH ompeyeteHbl eB pabore [17] 
HGOBITKH UBeT€. 

Hawn cmextpodotomerpuyeckve HaOwOfeHHA NoKa3au, 4TO HeOOsb- 
wan wacTb H36nITKa UBeTa 3Be30bi NPHXOAHTCA Ha «3Be3HYO» MpHUHHy HX 
YTO BeJIHYHHa ero C TeYeHHeM BPeMeHH H3MeHHeTCA B HeOOMbIIHX mMpe- 
Aenax [1]. | | 

CynlecrsyeT Takxxe HeOOMbIIOH MaKCHMyM B xoye kKpuBOH Igj/fo= fa) 
oKo0A~=2.0 [14] (P Jle6ean). Ero mpucytcTBue, BO3MOXKHO, OObACHHETCA 
«3Be3,HOH IIpHUHHOH», T. e. ocOGeHHOCTbIO pacipezeneHHa sHeprun. [lo 
JIaHHOMYy MaTepHaJly MBI MOFJIM TOJIbKO OOHAPyXKUTb HaIMaHe STOTO MaKCH- 
MyMa. PaccmoTpeHve 2xe MIPpHYHH MbI MIpHBeweM M032%Ke Ha OcHOBe Gosee 
MONXONAMero WIA STO Welw HaOsoLaTebHoro MaTepHaJia, MOJIYYeHHOTO Ha 
HOBOM MeCHHCKOBOM TeJsecKorle OOcepBaTOpHN. 

Vi3pecTHO TakxKe, 4YTO aHOMAJIHH B paclipeqeeHHH SHeEprHH B cCreKTpe 
P Jle6eax BbipaxkatwoTcA B OTKJIOHCHHH OT HOPMaJIbHOrO JIA HeloKpacHeB- 
suux B-3pe3q, pacnpenenenua [18]. OrKnoHeHuA OT HOPMAJIbHBIX 3Be3, B pa- 
Gote Cre66uHca wu YutTdopyza [18] naHp Kak pasHocTH uBeTos P Jie6ena 
(nocnie HCMpaBieHud 3a H36upaTebHOe MexK3BeE3NHOe Normouenve) HW HOp- 
‘MasBHbIX B-3pe3n, (T. e. 3Be30, WIA KOTOPbIX paciipewelenve SHeprHH He HC- 
Ka2keHo MormoulenHem). AHOMasIuu MOryT ObITD BHISBaHbI CBOHCTBAMH CaMon 
spe3ib1. Uro6pr O6HapyKHTb BO3MOXHbIe OTKJIOHCHHA pacnpeseneHHA 9HEp- 
run 3Be32 Tuna Bonpd-Patie (a Takxe P Jle6ena) oT pacipenqeneHHa dHep- 
Puy. OOBITHEIX ca6EIx B-35e3q, MbI CpaBHHAM MexKy coOoH MOCTpoeHHHle No 
HMM KPHBbIe Me2K3Be3L1HOTO MoriowenuA. Soecb MBI NPHHAMH MOMyWeHHe,. 
YTO NO HalpaBsIeHHAM HMCCIEQOBaHHBIX 3Be32 Hu BLIOPaHHbIX WIA CpaBHeHHaA. 
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er a KPHBbIX MEK3BE3NHOFO NOPIOULeHHA OAMHAKOBLI [19, 
, MH KPHBBIX TNOrOWleHHa yuyu | 
bIBaaCh = Da3 HLL 

TeMUepaTyp WCCCQOBAHHEIX 3Be3q H 3Be3z1 CPaBHeHHA, a Takxe Eo RonOAEes 


o 
ested doors cmekKTpa Ad 4000—3790 A. Pa3Hully B CBeTHMO- 
OrpaMHyecKOM yu4acTKe cneKTDa B | 
a ee p HalleM CJIyuYae MOKHO 
ee eae ee 10 KOTOPBIM OblIH MOCTpoeHEI KpUBHIE MOPIOWeHHA, a- 
neg JIMIe ' Tlomyuenupie KpHBbie NOTIONICHHA TIPHBOAATCHA Ha puc. 4. 
PUBIC a, 0, c, d cooTBercrBy1oT CP€MHUM KPMBLIM rpynn A, B-3pe3q, 


_ K sg IPHBECHBI BC 3Be3QbI B TOM CALyHae COOTBETCTBOBAIIO- 
KMOHY O=(Ig J/f)AY— (ig I/}y)A- 5 =0.240). B tTa6nnue IL] npHBe yen 
TAKE OTKIOHEHHA OT 3aKoHa AW! (cTom6uM B). 
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Puc. 4 


‘eg a a 5 MBI pales a) cpeqHuve KpHBbre NOMIOWeHHA 3Be3n B- 
= KpyxkH), P Jle6eaa (TemHBIe KPYKKH) WH Tpex 3Be3n Tuna Boub- 
: ae (KBaqpatnt); B) OTKJIOHCHUA OT A~* 3aKoHa HC) OTKMOHeEHUA HCCJleQOBaH- 
a = 3Be3, OT erage 3Be3q, B. Paccmorpenue tra6anunr III w puc. 5 noKa3Er-- 
: , 4TO ale “SBESIbI, TAK WM HCCICOBAHHBIE 3Be3ZbI NOKA3bIBAIOT OTKJIO-- 
sc ae SaKOHa, HO MPOTHBONMONO%KHOrO 3HaKa. OTKnOHeHHA OT HOp-- 

JIPHEIX D-3Be3, TaKxKe UMEIOTCA HM OHH YBEJIHYHBAIOTCA Ha rpaHuwax BbI6- 
PpaHHOro yuacTKa cnexTpa. 
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CnextpootometpuHa yeTbipex HecTallHOHaPHbIX 3Be34 7S 
Ta6bsnua II 
Spesia Spe3za cpasHeHHvA 

HD SpHD HD SpHD 

193369 , AO 

193621 | AQ 

193702 | AO [| 194335 B3 

195050 | AO 

193183 | B2 

193443 Br 

193514 | Ba 

19156" ' B3p 191291 Ao 

191612 B2 

191917 | B3 

192103 Oa 

192163 Os 191291 Ao 

193576 | Os 

193237 | Br | 194335 B3 

Ta6anna III 
Spesanl B P Cyg WR 
r/A = ce eee ee 
| b | a | b a b 

217 —O.OI1 0.031 —0.007 0.114 0.067 
2.23 —0.015 0.032 —0.005 0.046 0.000 
2.26 0.000 0.022 0.000 0.029 0.000 
2132 0.003 0.000 —0.014 —0.003 —0.027 
2.36 0.003 0.000 0.009 0.000 —0.022 
2.42 0.006 —0.006 —O.010 0.005 —O.OII 
2.48 0.000 0.002 0.000 0.018 0.000 
2.52 0.007 0.025 0.031 0.034 0.025 
2.56 —0.006 0.052 0.040 0.069 0.048 
2.60 —0.025 0.cg0 0.069 0.093 0.055 
2.64 | —0.079 0.015 0.078 0.146 0.056 


CpaBHeHHe Kpupou 6 c KpuBbiMu ¢ u d (puc. 4) NoKa3bIBaeT, ITO 4X 
HaKOH MOUTH OAMHAaKOB. Tak Kak to MocmeqHHM JjaHHbIM [16, 20 u op.], 
BCe STH 3Be30bI OLHHAKOBO yavleHbI OT ComHWa WH paciowo*KeHbl B OJHOM. 
HalpaBJeHHH, TO 3TO MOKET OSHAYATb, YTO BMAHHE H3OHPaTe/IbHOTO MexX- 
3Be3NHOFO MOPIOWeHHA JJId HAX OLMHAaKOBO, Ecum xe MONYCTHTb, 4TO HCCJe-- 
TyeMble 3Be3MbI paCMOIO%KeHbl Ha OMMHAKOBOM c A-3Be3,aMH PaCCTOAHHH, 
TO pa3/IHuHe B HaKJIOHe KPHBEIX a uC, d, T. e. BCe NOKpacHeHHe, NpHyeTcH 
IIPHNWcaTb 3Be3NHOH MpPHUHHe. 

Kpupyio noriowenua cia6bix B-3Be3q Mbl MOMKEM HCIOIb3OBaTb DAA: 
onpeweeHHA MoNnpaBoK 3a MeK3Be3LHOe H36upaTebHOe NormoujenHe. ek- 
CTBHT@JIbHO, HMA HAKJIOH KPHBOH NOMJOMeHHA DJIA STHX 3Be32, MBI MOXKEM 
HCHPAaBHTb HaGvIIOMeHHbe TpalveHTE! UCCeMOBaHHEIX 3Be3q Pyaca- (BEI-~ 
uncieHHe naa P Jle6Gena no orHomennio K 3Be3ze HD 194335, a aaa 3Be3y 
runa Boapd-Pafie—HD 193369, HD 193621, HD 193702, HD 195050), yMexb-- 
wlad HX 3HauveHHA Ha BenHUBHy TD, rye r—paccTOMHMe MCCeAyeMbIX 3Be3],. 
—rpalHenT KpHBOH NormouleHuA, NOcTpoeHHOH no c1a6EIm B 3pe31aM. Torza 
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WIA ONpekevieHun HCIPaBJICEHHOrO 3a MeXK3Be37HOe H30HpaTebHOe MNOoriome- 
HHE rpawHeHTa HMeeM: 


Daa —P P= Dicap- 
Ho, Tak kak o6sactu Jle6ena, B KOTOPHIX pacnomO*KeHEt HcceyemMple 


SBe3 ABI, XaPaKTePH3ylOTCH Pa3JIMMHbIMH 3HAYCHHAMH MOKa3aTeJA Beta {20}, 
TO WA KaAKTOH 3Be3TbI ObLIM MOZO6paHbl COOTBETCTBYIOINHe eH Irpyinil 





/ 22 23 24 25 26 


Puc. 5 


SBE3 CPaBHEHHA, MO KOTOPbIM H CTPOWIHCb KPHBHIe mornoulenug (cM. Ta6- 
wmuy IV). Ucnpapnennpie 3Hayenua YPayHeHTOB alwTca B ra6uune V 
Paccronuua r B3ATbI W3 pa6orTEt [21]. CpeqHee 3Hayenne Dicnp- 3Be3K rana 
Bowbp-Patie oxasbiBaetca paBybm 0.71, T. e. ax CpeqHAA cnlextpotborome- 
TpwyecKkad TemMepatypa paBHa 30 000° (B mikane T=16000° ana 3Be3a AQ) 
"TO COOTBETCTBYeT ClleKTpooTomertpuyeckokt TeMMepatype 3Be3n cnektpaa- 
HBIX KIaccop Bl—B2 [3]. 

| CueqyeT yKa3aTb, 4YTO 3TO HeEcooTBeTCTBHE CHEKTPpOotomerpuyeckoHt Te- 
MIl€paTypbI CHeKTPasIbHOMy KaCcCy 3Be€31 MOXeT GObITb BbI3BaHO HeTOURLIM 
YeTOM ME*K3Be3MHOrO USOupaTebHOrO NOPMOWeHHA, HIM KE Oco6eHHOCTAMH 
‘CaMOH 3B€3Jbl, a Tak2xKe HETOUHOCTAMH OnpezeneHuA rpaHeHTa, Tak Kak 
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CnekrpopoTomeTpHa FeTRIgex HECTAYHOHAPHBIX BBC3A 77° 
Tabanma TY 
Sor ee Sere ana eee 
3pesia 7 
HD Ssesan cpasnenun HD 
193237 193183, 193443, 193514 
193576,192163 | 193183, 193443, 193514 
193103 19156°, 191612, 191957 
Ta6suna V 
| Tpannent 
® nas. | & ucup. 
399103 | 4.29 0.50 
192163 3.53 0-fi4 | 
193237 1.99 oO. 
193576 | 0. 


2.05 | 


Mp BEICOKOH TeMMepaType HakKJIOH KPHBOH (lg I/IyA—') Mato YYBCTBH-- 
TeACH K HaMeHeHHIO FemmepaTypL. Boobie *e CHEKTPOMOTOMETPHYCCK AN. 
TeMNepatypa 38e3A CBOPX"” TAHTOR HE H3MEHHETCA 3aMeTHHIM 06pa3OM MCMAY © 
CNeKTpaJbHBIMH KslaccamH O7—B3 [19]. Ecau Opt mpw yuere H3OHPaTesib- - 
HOTO Me@2K3Be31HOrO MOMVIOUeHHA MbI MCXOQWIH 43 cpeqHeH KpHBOH MOTrvo- 
IWeHHA WH 2Ke H3 CTapbIX WaHHbIX DA aGCOMOTHBIX BeIHYHH 3Be3q THMa- 
Bonnd-Paiie (Hanp. Mwe=—2-"8 u Mwn=--2-1 [22]) uw P Jle6ena, To. 
OY“eBH HO, TO BEMYHHA MOMpaBKH, a CeMOBATEIbHO H CHeKTpooTomerpute- 
cKad TeMIlepaTypa 3Ha4¥HTeJIbHO YMeHbUIMacb Obl. 

Mu HMeeM 3HAYCHHA OTHOCHTCJIBHBIX rpaTHeEHTOB HCCeCQOBAaHHbIX 3Be3/, 
BLIMHCICHHBIe 10 OTHOWeHHIO K A-3Be3aM, a Take rpafveHTH A-3Be3J, 
BHUHCIeHHBIe no OTHOWeHHIO K B-3Be3AaM. Telepb MbI MOKEM MaTb rpadHeH- 
Thl HCCCOBAHHbIX 3Be3, NO OTHOWeHHIO K B-3pe3aM H ONpeeIATh CieKTPO- 
cboroMeTpHueckHe TeMIlepaTypbI B wikasie T= 16000° ana 3Be3 AO. B Ta6sH- 
ne VI npHBomaTcA 3Ha¥eHHA STHX rpadueHToB. B KayecTBe 3Be31 CpaBHCHHA 
Guim BEI6panE 3Be3mpr Kacca A (HD 191176 x HD 191291) mu Kmacca 
»B (HD 193181, HD 193443 a HD 193514). : 

PaccmorpeHve Ta6Hubl VI MpHBOAMT kK CAeAYIOUleMy BBIBOAY. 


Tabmaua 6 
Suesag cpasnenua HD 










Sreaza HD | 4P 


192163 191176 +- 1.48 
191176 =| 193183, 193443, 1939514 | — 0.88 
192163 | 193183, 193443, 193514 | +059 
162163 191291 + 1.67 
Tgi29t | 393183, 193443) 1955t4 | — 1-18 
192163 | 193183, 193443, 193514} + 0-49 
193103 191176 + 1.55 
191176 | 399183, 193443, 198574 | — 0-88 
192103 193183, 193443, 193514 | + 0-66 
192303 I9E291 + 3.03 
19329} 393193, 1934A$. 193514 — 3.18 
192103 | 193183, 193443, 193514} — 91 
19357 19176 + t. 

sO1K76 =| 193483, 199443, 199514 | — 0-86 
193576 | 193183, 193443, 193514 | -f 0.20 
1935 193261 + 1.03 
191291 193383, 193443, 193514 | — 1-18 
193576 193183, 193443, 193514 | 0.15 
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| 


Tak kak 3HayeHHA rpayHeHToB KONCOMATCA OKOO Hyd (AMeloTCA Kak 
NOJOKUTEIDHbIC, TAK WH OTPHIUAaTebHbIe SHaveHHA, KpoMe 3Be3qbr HD 192163), 
TO MOXKHO 3aKJIIOUHTb, YTO B CpeqHeM aOcouIOTHHIE cllexTpodoTomerpuyeckue 
rpadveHTb! 3Be3q Tuna Boubd-Patie u B-3pe3n nour ONMHHAKOBHI, T. @. cneK- 
Tpomotromerpuyeckue TEMNCpaTypbl STHX 3Be3q GOH3KM K TAaKOBLIM AIA 
B-3pe3 0, a He WIA 3Re31 CHEKTPaJIbHBIX KlaccoB A win F, kaK 3T0 nowlyyaerca 
6e3 yueTa MexK3Be3qHOrO Nornomenna. Aaa 3pe3nn1 P Jle6ena CpaBHeHne co 
cma6bimu B-spe3qaMu O40 MponsBeneHo c HOMOUIbIO 3Be3QbI, IPpOMexkyTou- 
HOH 0 spkocTH Mexyzy P Jle6ena u B-3Be3namu. Bpema BbiqepxKKH mia 
P Jie6eqa w cna6pix B-3ne31 PaBHAOCh COOTBeTCTBeHHO 15 4 75 muy. Ha- 
ON0AaTeIbHEIA MaTepHan AIA TaKoro CpaBHeHua Obl NOVIyYeH HaMH TOMDKO 
B TeveHHe OHOH HOU, HO TaK Kak BBIIIe yKa3bIBaJIOCb, YTO c TeyeHHeEM 
BPeCMeHH rpaMeHT MeHsHeTCA, TO AIA CpaBHeHun P Jle6eqa co caa6bimu 
B-3Re32aMH WWIa Bcero NepHoa HaOoAeHHH MbI MCNONb30BaIH COOTHOIIeHHe: 


APpeyg, 194335 + Ap 194335? 193189 -T A®193199:5 = Applyg, B- 


Pe3ybTaTH Takoro CPaBHeHH UPHBOATCA B TaOsuue VII, B KOTOPOH ja- 
HOTCH CPeHHHe 3HaYeHHA OTHOCHTeJIBHBIX CeKTpopotromerpHyeckux rpagu- 
- CHTOB. 


Tabsnna VII 














Spezza HD | Ssesaa cpasnenus HD Ap 
ee eT | 
193237 194335 + 0,99 
194335 193182 20,54 
193182 193183, 193443, 193514 | —0,52 


191566, 191612, 1919:7 


193237 193183, 193443, 193514 
191566, 191612, 191917 —— 0,07 


lis paccmorpenna ta6nnunt VII cleqyeT, YTO B CpeqHem cneKTpodorTo- 


MeTpHuecKad TemMepatypa P Jle6ena B yuacrKe cnexTpa 2A 4600—3790 A, 
nocwe yueTa MeXK3Be3AHOFO NOrAOWeHus, COOTBETCTBY€T CIIEKTPaJIbHOMY KJac- 
cy BO—B1. Orkxnonenus or cpemneit BeJIMYHHbI, BEPOATHO, BbI3BaHbI 3Be32HOH 
MpHuHHOH M focTuraioT 3HayeHua 4500°. 

Takum o6pa3om, pe3y.ibraTht (oTOMeTpHU HempepLIBHOrO cllekTpa 4 pac- 
CMOTPCHHe MOCICAHHX NaHHbIX O paccTOAHHAX, aOCOMIOTHEIX BeNMUHHax 4 
IBETOBBIX SKBUBaJICHTaX JalOT BOS3MOMKHOCTh CeNAaTE 3AKJNOUeCHHE, 4TO aHo- 
MaIHH B PacipeweeHHH 9Heprun (M3MeHeHHA rpaguenta c Teyuennem Bpe- 
MCHH, OTKJIOHCHUA OT HOpMasbHOro yWIa B-3Re3n pacipeyemenua 3Heprun) B 
MCCCNOBAHHBIX 3BE31aX BbISLIBAIOTCA OCOOLIM XAPAKTEPOM STHX 3Be3Z A UTO 
cileKTpoporomerpuyeckue TemmepatyphI B otorpaduyeckom yuacrKe cnektpa 
COOTBETCTBYIOT Kilaccam B]—B2. 

B 3akioueHve BbIpaxato riyOokyto OnarogapHocts npod. O. A. Menp- 
HHKOBY 3a PYKOBOACTBO Mp BBINOIHeEHHA WaHHO pa6orH. | 

Centa6pp, 1957. ; ; 
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SPECTROPHOTOMETRY OF FOUR NON-STABLE 
STARS 


M. V. DOLIDZE 
(Summary) 


An attempt to reveal the causes of spectral anomalies for certain 
non-stable stars was made. 

Spectral variations with time were examined for P Cyegni. 

Slight irregular variations of spectrophotometric temperature of 
P Cygni accompanied in some cases by variations of the intensities and 
positions of the spectral line components were revealed. They coincide 
in time with the light and color variations of the star. 

The selective interstellar absorption was taxen into account accor- 
ding to the data published in the last years. Nevertheless this does not 
explain the anomalies mentioned. The author suggests that they are 
partly due to the peculiarities of the stars. 


September, 1957. 
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SOLMNTIENL SLOHMNBIGNIAN M3LIHZ9OMANOL 809CIGIE0 Ne 23, 1958 
BIOJWIETEHb ABACTYMAHCKOM ACTPO@H3HYECKOM OBCEPBATOPHH N23, 1958 








:  SAMEYUAHHSA OB H3MEPEHHAX CIIEKTPOrFPAMM 3BE3]] 
THIIOB Be uw P JIEBEAS 


M. B. JOAN AZ3E 


CrekTpockonMyeckHe H3MepeHHA HeCTAaIlMOHaPHbIX 3Be30, B OTJIMUHe OT 
H3MeCPeHHH OOBMHBIX 3Be32, YCIOXKHEHbI HaJIMYHeM OCOGeHHOCTe cneKTpaJb- 
HBIX JIMHHH. OTH OCOOeHHOCTH BBISEIBaIOT JeHcTBHe pa3IHYHBIX 3dexros, 
KOTOPbl€ HCKaKal0T pe3yJIbTaThl H3MePeHHA CeKTporpaMM. ToOuHbIit yuer BJH- 
AHHA 3STHX SPeKTOB ABAAeTCA TpyAHOH 3anauel. Xopowlo u3BecTHO, uTO 
JHHHK B CleKTpaX HeCTal|MOHapPHbIX 3Be3, WIMPOKH, Pa3MBITbI, WaCTO cOcTOAT 
43 HECKOJIbKHX KOMMOHEHTOp C Pa3HbIMH OTHOCHTCJIbHbIMH HHTCHCHBHOCTAMH, 
HMEIOT (*HOVIeTOBLIe CIYTHHKH H ACMMMETPHUHbIe KOHTYpbI. CreqoBaTebHyo, 
MIpH H3Me€PeHHAX CIeKTPOrpaMM OJDKHBI OLITh YYTeHEI Kak cpororpaduye- 
ckHe 9oddekThi, Tak WH CyO6beKTHBHEIe OWIMOKH H3MepeHHH, Yuer sBruAHHs 
STHX ABYX HCTOUHHKOB OWMOOK HeOOxOZMM MpH TeopeTHuecKoH uHTepmpe- 
TauHH KOHTYPOB WH BBIBOMe Pa3IHUHbIX 3aKMIOUeHHH O CTpoeHHH aTMOCcdep 
H oOooueK HecTalHOHapHEIX 3Be3y. Vsyuenue BAMAHHA pa3uIM4HBIX (poTo- 
rpa@uyeckuX ABJICHHH NPOH3BOAHIOCh H MpOH3BOAHTCA YaCTO TakxKe ja6o- 
PATOPHBIM CHOCO6OM H, He TOMbKO AVIA CIeKTPaIbHBIX JMHHH, HO HW WIA Apy- 
THX OObeEKTOB (JBOHHEIe 3Be3ZHI [1], cnyTHHKH maaHeT [2], KomeTHI [3]}. 

B 1954 r. MbI H3MepsaH JyyeBbIe cKOpocTH 3Be3nEI Tuna Be~y Kaccuo- 
Mev. CnektporpaMMbl Obl B3ATHI H3 apxuBa IlynKoBcKont o6cepBaTopHH u 
OTHOCHJIMCb, B OCHOBHOM, K Ha6sioneHuam 1930 r. Hannune oco6enHocteh 
CN€KTPaJIbHEIX JIMHHM STOH 3Be3bl, TaKKe KaK HW Y BbIllleyKa3aHHHX OObeK- 
TOB JOJDKHO BbI3bIBaTb HCKaKeHHe Pe3sy/IbTaTOB H3MepeHHh. Jia BHIABJICHHA 
dotorpaduyeckux sdextos yume nposepKoli 6pWI0 6H cpaBHeHHe MUKpo- 
oTorpamMM c oTo3eKTporpaMMaMH 3TOM 3Be3IbI, HO MBE He pacnomarasan 
TaKOH BO3MOXKHOCTHIO. MbI Tak>Ke He MOPIM YUeCTh BMAHHA YKa3aHHEX 9¢p- 
@eKTOB MO HMeIOINHMCH CieKTporpaMMaM. OH oKa3aJIHCb HeOCTaTOUHHIME 
‘dia ston uemu. Hostomy MbI orpaHHuvauch Aa6opaTOpHEIM ucCeqOBaHHeM, 
KOTOPoe COCTOAIO B H3yYeHHH oTorpaduyeckux sdekTos B a6opaTopHBIX 
CJOMKHBIX CHE€KTPaxX, aHaJIOrHUHbIX cnekTpamM Be-3Be3q (cayuai 3Be3R TuIta 
P Jie6eqa MbI paccMaTp¥BasM Kak YacTHEI cayyalt Be-3ne3n). To copery 
mpodp. O. A. Menbuukopa MBI OMHOBPeMeHHO paccMoTpelH Takxe BOHpoc o 
BO3MO#KHOM BJIMAHHH HEKOTOPbIX CBOHCTB MW ONTHYeCKHX HeOCTaTKOB raza 
Ha Pe3yJIbTaTbl H3MEPeHHA NOJOMKeHHA JIMHHM B CIeKTpaX HeCTalHOHapHbIX 

- 3Be3q (cy6bekTHBHad ommM6Ka). Uccneqopanve MEI npon3BoqMaH yTemM 
CPaBHeHHA Pe3yJIbTaTOB H3MePeHHH MOMOKeHHA JIMHAM MpH NOMOWA O6EIN- 
HOTO BH3yaJIbHOrTO WH MHKpodotomertpuyeckoro MetToyra. Ucnonssopasueb me- 
JIeBbIe CMeKTporpaMMbI y Kaccuoneu, P Jle6ean u na6opaTopHpie CHHMKM. 





* Hacrosamaa nu mpeapraymzan (ctp. 69) pa6oTpt cocraBAAaloT uacTD KaHAWAATCKOI 
AUNCCEPTAaLHH aBTopa. 


6. asdobo. abAfog. mdb. dogm., Ne 23 
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B2 M. B. Joauase 
Jla6opaTopHple cnekTpH Oblim nosyyeHb! B IlymKope Ha ciekTporpade 
oO 
KC-55 c xsapuesot onrukoi. Jlucnepcua Opbima paBua 11.5 A/MM OKOJIO 


o) 
44000 A w MOUTH TOUHO COBMagaia Cc Mucnepcvel cmeKTporpaMM Y Kaccu- 
oneu. Ulupuua weau cmexTporpada paBHsalach 0.01 mm. Kamu6poska 
<NekTporpamMM CeaHa Ha cnextporpatbe MCII-22 (co crynenyaton LeJIbIO) . 
Ha puc. 1 npHBoguTca xXapakTepHcTHyecKkad KDPHBaa (boronmactHHok Ara 


100 


QmEpoc 6 42 
$s 8 8 


8. 


“gS 


s 


Puc. 1 

Actpo fia BpiI6paHHoro yuacTKa CiekTpa. Ynotpe6aucb miacTHHKH Arda 
AcTpo, a TakokKe Unedopa-3enuT HW MpOsBUTeIM: CTaHapTHbin Ne 1 nw Me- 
TOJIO-FHAPOXHHOHOBbIN + CHpMbI Arda. Bocnpou3BexeHie CieKTpOB 3Be31, THMO8 
Be w P JleOexa mocTuranocb nyTem doTorpaupoBanua COMHeMHOTO CHeKTpa 
u HaNOKeHUH Ha Hero CMekTpa %KemesHoH Myru (puc. 2). MHTeHCHBHOCTb 
PKHX JIMHWH 2KeNe3a, a TaKKe UX CMELLCHHE OTHOCHTCbHO COOTBeTCTBYIO- 
IWHX JIMHHH B CMeKTpe COuIHWa 3aaBasIHCb Ppa3JIMUHBIMH. BesmwunHa cMellle- 
HHUA APKHX JIMHMM BHIOMpaacb TAKUM o6pa30M, 4TOObI OHA Oba MpHOvIH- 
3HTeCIbHO paBHa WMpHHe BbIOPaHHbIX COJIHEYHbIX HHH. Brl6panvoe 3Haye- 
HHe CMCLIeHHA COOTBeTCTByYeT WIHPHHe JIMHHM H3IyueHHA B CHeKTpax 3Be3it 
tuna Be (P Jle6ena) 4 OMHOBpeMeHHO MMeeT SHAaYeHHe, MPH KOTOPOM Ha- 
UHHAIOT CKa3bIBATbCA CMelleHHe HM AecbopMalun doTorpatuyeckux u306pa- 
KeHHH. 

-QuepuHo, 4TO Mp HaIM4HH CMeLILeHHH H nepopMalun mowowKeHHe 
CONHeUHOH JHHHH OJUKHO WH3MeHHTbCA, T. €. WOJUKHO H3MEHHTECA PaccTOA- 
HHe OT KaKOH-HHOyib JIMHHM CMeKTpa CpaBHeHHA AO COOTBeETCTBYIOINeH COJI- 
HeyHO NOM BIMAHHeM COCEMHHX APKHX JIMHHH, B 3ABHCHMOCTH OT MX HHTEH- 
CHBHOCTH H NoMOKeHHA. [losTOMy NPOK3BOAHIHCh H3MeEPeHHA NOCMELOBATeb- 
HOCTH ClleKTporpaMM, CocTOsIeH 3 COJIHeYHOrO CieKTpa H CHOMKHBIX CICKT- 
pos (puc. 2). U3smepeHua MpOv3BOAHIMCb MHKpO(POTOMeTPHYeECKHM METOJOM, 
A TAKKe, WIA KOHTPOJA, Ha H3MEPHTeJIbHOM MHKPOCKOIIe. Jia Kaxk on moce- 
JOBAT@JIbHOCTH CIeKTpOB Ha CaMOperHcTpuxpytollleM mMuKpodoromerpe OblIH 
nloy4eHbI cepuu MHKpodororpamM (c yBejM4eHHeM 50) (puc. 3). Ha MuK- 
‘ pocboTorpaMMax BOCIIpOH3BOMJIMCb OCHOBHOH CIHeKTp H CMeKTP CpaBHeHHA. 
Oco60e BHHMaHHe OBIIO yaemeHo TOMY, 4TOORI Ha MAKPOdoTorpaMMax OTHO- 
CHTebHOe pacnomowKeHHe OCHOBHOFO CleKTpa H CleKTpa CpaBHeHHA ocTaBa- 
jlocb TaKHM Ke, KaK WM Ha IaCTHHKe. 

Muxpodotometpuyeckuit croco6 o6pa6oTKH Mo3sBOIAN OMHOBPeMeHHO C 
onpeleeHHeM MOJOKECHHA UCCIeQOBaTb H3MeCHEHHEe KOHTypa H 9KBUBAJICHT- 
HbIX IUMPHH KOMMOHeHTOB CIeKTpasbHBIX JIMHHM. Tak Kak Hac HMHTepecoBas 
TakxKe KelaTHHOBLI sbdbext [4] (apsenue Pocca [Pocc, 1924]), MbI mpoHs3- 
BeJIH CPABHeHHe MHKPOOTOrpaMM CJOMKHBIX CMEKTPaJIbHbIX JIMHHH, MowyaeH- 
HBIX 1O HW MOCIe CyIIKH 9KCNOHHPOBAaHHbIX Ww1acTHHOK., VismMepeHue noJloKeHHA 
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A SS 


‘COJIHCYHBIX JIMHHA MW HX POTOMETPHA BHIABHIM Hayne cMelleHHi x epop- 
‘MaUHH KOMMOHEHTOB CIeKTPasIbHbIX JIMHHH. SIBICHHA, BHISBIBAIOWIHe 3TH HC- 
‘Ka2KCHHA, B HallleM CJlyuae BLIPaKaloTCcA KaK oTorpaduyeckoe pacmupenue 
H306paxKeHHi, BIMAHHe SMHCCHOHHOrO KOMMOHeHTa Ha MOslo%KeHHe H KOHTyp 
coceyHeH JIMHHM MOMIOWeHHA, a TakxKe CKaTHe IMYJIDCHH. 





Puc, 2 7 


PaccMOTpHM KaxK0e H3 9THX ABMeHUM OTZeNbHO. Tlonyyenuble MuKpo- 
<pororpaMMbI MOKa3bIBaloT, YTO B TOM cily4ae, Korma ApKaa JIMHHA HakJlaJH- 
BaeTCAh Ha POH (HalpHMep, Ha HenpepbIBHblit ciekTp ComHua), To nponcxo- 
AKT HCKaKeHHe KOHTYpa—IMHHA PaClIMpAeTCA, MEHACTCH WeHTPabHaa UH- 
TCHCHBHOCTb, HO CMCLICHHA APKOM JIMHHH He MpOWCXOUT, Wake ecw uMeeTCA 
‘Oolee MHTCHCHBHLIM SMUCCHOHHBI KOMnOoHeHT. BunaHne NOZOOHOrO ABeHHA 
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paccmatpuBaetca B paGore [5]. IIpu yBenmueHu HHTeHCHBHOCTH 9MHCCHOH- 
HOro KOMIOHeHTa MOFyT MpOM30HTH cCjenylollMe HcKaxKeHHA H3MePeHHH: 
1) Llenrp aHHHH H3lyueHHA B CIeKTpax 3Be3q Be, ecw ero onpeweusath . 
Kak CpefHee M3 OTCYeTOB NpW HaBeeHHH Ha BHeIWHHe Kpad IMMCCHOHHBIX 
KOMIIOHEHTOB, KOra MOCIeNHHe HMEIOT Ppa3Hble OTHOCHTeJIbHbIC HHTCHCHB- 
HOCTH, CMellaeTca K 6ovlee HHTCHCHBHOMY KOMMOHeHTY HM TeM OovIblile, 4emM 


vival 


Puc. 3a 





WHTeCHCHBHee 3TOT KOMMOHEHT. JlanHoe o6cTosTembcTBO oTMedaIu Max Jlad- 
anu [6] u Xaituex [7]. Max Jlacaun [6, crp. 48, Ta6a. 4, crp. 44] yxasbipaer, 
uTO MOyYeHHOe HM pa3vIM¥ve JIyUeBbIX CKOPOCTeH, OMpeeyIeHHbIx NO 
JIMHVAM H3JIYYeHHA WH Mormowlenua 3a 1930 r. AIA 3Be3QbI 7 BowoweaA MO2KHG: 
6bi10 Obl OObACHUTD JelicrBueM yKa3aHHoro HeOombuoro aexta. 2) Hame- 
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HaAeTCA TlogloxKeHHe H KOHTYp cocezHeH JIMHHH NorsmowenuA. B chekTpax 3Be32: 
tuna P Jle6ena pcrpetaioTca culyuav, KOra paccTOAHHve MeKAY NHKAaMH 
3MHCCHOHHOrO H (HOJIETOBOTO KOMMOHeEHTOB MeHbIlle, YeM CYMMa TOJIYWIMpHH 
COOHX KOMMOHeHTOB. B TakHX CJIY"aHX B 3aBHCHMOCTH OT THMa KOHTypa 
[8, crp. 5] uckaxaeTca Kakol-1H60 43 KOMMOHeHTOB. YueT WelcTBus 2TOrO 
{BJIEHHA MOXKET CYILeECTBEHHO H3MCHHTb Pe3YJIbTAThI H3MePeHHA NOMOKeIMNA,, 
JKBUBAJCHTHBIX LIMPHWH HW KOHTYpOB JIMHHH. 

Tak, Hanpumep, E. K. Xapag3e uchpaBudl 3HayveHHA AyyeBOH CKOpocTH 
P Jle6ena, nowyyeHuble mo duHoseToRbIM KOMMOHeHTaM siHHHH [9]. Buse 
yuel BIHAHHeE HOMeTOBOrO KOMMOHeHTa Ha NOMOKeHHe H SKBMBAJICHTUYIO: 
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UMpHHy SMMCCHOHHOrO KomnMoHeHTa [8, crp. 176]. OuespuaqHo, 4To B cy4ae 
3Be37, Tuna Be, korqa 9MHCCHOHHbIe HW MUOeETOBbIe KOMMOHEHTHI pacmolox«Ke- 
HbI PAOM HM KPOMe TOPO COCTABJIAIOIHe IMHCCHOHHOH JIMHHH HMEIOT pa3sHbie 
‘OTHOCHTeJIBHbIe HHTCHCHBHOCTH, TakKe JOJUKHO BO3HHKATb HCKaxKeHHe — 
HalpuMep, cMeljeHHe H JeopMallHA LWeHTPaJIbHOH JIMHHM NOrmoulenua. OKa- 
3aJIOCb, YTO CMeLILGHHe HW HCKaKeHHe KOHTyYPa LWeHTPaJIbHOH JIMHHM NMOPJolle- 
HHA JeCHCTBHTeJIbHO MpOHCXOHT, HO HallpaBseHne CMeLLeHHA He COOTBETCTBY- 
‘eT OmKHJaeMoMy. CmelleHHe WeHTpaJIbHOH JIMHHM MOrOWUleHHA MOXKeT Mpo- 
HCXOMUTb B CTOPOHY Oosee HHTCHCHBHOTO KOMIIOH@CHTa IMHMCCHOHHOH JIMHHH. 
HanpapsienHe cMelleHHA HW 3HaYeHHe paCCTOAHHH MeKAy KOMMOHeEHTAMH 
(0.1 u 0.2 MM), Mpw KOTOPOM BO3HHKaeT STOT 30ekT, yKa3biBaeT Ha HaJH- 
uve HedopMally BCJIeEACTBHE CXKaATHA KeMaTHHbI Mp ee BbICbIXaHHA Mocse 
nmposBieHHa. UToObl HccCMeOBaTb BJIMAHHe APKOH KOMMOHEHTHI, HCKIOUNB 
IIpH 9TOM 2dekT cKaTHA, Mbl CPaBHHIM MexKAyY coOoM MUKPOoTorpamMMH, 
‘TIOMYYeHHbIe WO CYWIKA Aa6opaTOpHbIX CHHMKOB. 


MoxHO yKa3aTb Apyrou NyTb HccweqoOBaHHA. ON Oomee CIO%*KeH, HO MaeT 
BO3MOXKHOCTb, MPH %KelaHHH, BOCCTAHOBHTb HCTMHHbIH KOHTYp JIMHHH NOTVO- 
meHua. B 3TOM cay4ae TakxKe ObLIH HCNOJIb30BaHbI JaOOpaTOpHble cMeKTPHI 
H COOTBeTCTBYIOULMe HM MHKpodoTorpamMMbl 3Be32 TuNoB Be u P Jle6ens. 
Ho AOMOMHHTeIbHO CTPOHJIHCbh TeOopeTHyecKHe MHKPOMOTOMeTpHuecKHe KPH- 
BhI€ CJIOMKHBIX JIMHHH, KOTOPble 3aTCM CPaBHHBaJIMCb C HMeIOWLHMHCA MHKPO- 
-POTOrpaMMaMH COOTBETCTBYIOUWIMX JIMHHH. TeopeTwyueckue KpHBble CTPOHJIMCd 
¢ MOMOIULbIO XAPaKTePHCTHYeCKOH KPHBOH CHayaJla KaK CYMM@ HHTeHCHBHOCTH 
HaKJlaIbIBalOulMXCA CMeKTPOB, a 3ATeM TIOJIYYeCHHbIe MHTCHCHBHOCTH JIA Kax- 
‘OH JJIMHbI BOVIHbI C MOMOILbIO TOH %Ke XapakTePHCTHYeCKOH KPHBOH MepeBo- 
JWIHCb B OTOPOCHI rasibBaHoMeTpa. CpaBHeHue 10Ka3aJl0, UTO CMeLeHHe BO3- 
‘pacTaeT c yBeJIM¥YeHHeM HHTCHCHBHOCTH SMHCCHOHHOFO KOMIIOHeEHTa H YMeHb- 
\WeHHeM paCCTOHHHA MeXKAy MHKaMH 9MHCCHOHHOrO HM (HOueTOBOrO KOMIIO- 
HeHTOB. CmelleHHe JIN MaHHOrOo yuacTKa cClekTpa H BbIOpaHHbIxX 3HaveHHH 
‘OTHOCHTGJIDHbIX HHTCHCHBHOCTeH HM paccTOAHHH UMeeT 3HayeHHA OT 7 JO 
40 xm/cex. Tak KaK HHTCHCHBHOCTb Hf TIOJLYIUMPHHa JIMHMU, Hallpamep, BOLO- 
ponHon cepuu Bastbmepa Bs cnextpe P Jle6ena, Bo3pactaeT c yMeHbieHHeM 
3Ha4eHHA TaBHOrO KBaHTOBOrTO UHCa M BepXHero YPOBHA, TO MNompaBka 
SAYYEBOH CKOPOCTH JIMHHH MOTVIOWLeHHA OJKHA COOTBeETCTBEHHO BO3PaCTaTh, 
4uTO TIpH yyeTe ZTOrO 3dekTa MPHBOAHT K BLIPABHHBAHHIO 3HayeHH 1yye- 
PbIX CKOPOCTeH IJIN MaHHOTO SJIEMeHTa, B HallleM cwyuae BoOpoga [9]. 

B cnextpax Be-3ne30, KDOMe LeHTDAaJIbHOH JIMHHH NOFIOWeHHA, KOTOPaA 
‘MEHAeCT MOJIOMKeHHE, WIHPHHY HM IyOM“Hy, MOTYT HCKamKaTbCA KPaAn WHPOKOU 
JIMHHW MOrouleHHA. A HWMeHHO, COCTABJIAIOWUIMe APKOH JIMHAW JOJIKHbI, M0- 
BHUMOMY, BbI3BaTb CMeIILeHHe KpaeB WIMPOKOH AHHH MOrIomeHHa. OnHaKko, 
Pa3MbITble Kpan U Apyrve «3Be3THble» MPHUHHbI (BPall.eHHe 3Be3Abl, MeKAaTOM- 


Hb addext Ulrapka, nypcawHa BpalilaioulencaA 3Be32bl {p Per), BbI3bIBa- 
JOULE PacWIHPpeHHe JIMHHH MOLVIOUWeHHA, HE MalOT BO3MOXHOCTH OLeHHTb 
BeJIHYHHY 3TOTO uCKaxKeHHA. IIpH HHTepMperalWH KOHTypoB CJlIeqyeT HMeTb 
B BHAY BIHAHHE pacCMaTPHBaeMOro ABJICHHA, UTO MOFAO Obl H3MECHHTb BbI- 
Box. ONbIT NOCTpOeHHA TeopeTHyecKOH MHKpooromerpuyeckon KPHBOH, a 
TaKK€ BO3MOMKHOCTbh HCMpaBJIeCHHA 3HaYeHHA JIYYeBOH CKOPOCTH KOMMOHeH- 
‘Thl COXKHOH JIMHHH MOKHO HCIOJIb3OBaTb JIA nOocTpoeHuA HCTHHHOTO KOH- 
Typa suHuw. A HMeHHO, HCMpaBseHHoe 3Ha4¥eHHe JyYeBOH CKOPOCTH jaeT 
‘ONOMeHHE MHKAa, A MHKPOMOTOMeTPHyeCKHH METOJ-——BO3MOXKHOCTb BOCCTA- 
HOBHTb KOHTYp 9TOH JIHHHH MO HaOOMaTeJIbHOMY CJIOMHOMY MH HeHCKarKeH- 
HOMY KOHTypy Apyroro KOMMOHeHTA. TloctpoeHue HCTHHHOrO KOHTypa B CJy- 
‘qae@ APKOH JIHHHM 2aeT BOSMOXKHOCTb HCNPaBHTb 3HaYeHHA OanbMepoBCKOrO 
ekpeMeHTa, a TakxKe TeMMepaTyp, BLIYMCIeCHHBIX MO ApKHM JMHHAM. TIpn- 
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MepOM TaKOrO CpaBHeHHA HaGJNOJeHHbIX HW BbIYMCJICHHbIX MO BOCCTaHOBAeH— 
HbIM KOHTYPpaM 3KBHBaJIeHTHBIX WHPHH JIMHHM MOKeT CJIYKHTb paccMaTpH- 
BaeMbIM BbIlle cyual u3 pad6oTH Busca [8]. 

SpeHHe cKaTHA, KaK yoKe yKa3bIBaJlOCb, MbI HCcAeOBaIH MyTemM 
CpaBHeHHA MHKpPOMoTorpaMM, MOMYYeHHbIX ZO MH Moce CyWIKH 9KCIMOHUPO- 
BaHHbIX WwiacTHHOK. JlaO6opaTopHble CHHMKH BOCMPOH3BOMHJIM CIeKTPbI 3Be31. 
tuna Be u P Jle6ena. Oxa3aslocb, YTO CMeleHHe JIMHHH NOTIOWeHHA MpOHc- 
XOIMT B CTOPOHY HHTCHCHBHOH JIMHHH H3JIYUYeHHA HW B CJlydae 3Be3 TuMa: 
Be jocruraer BeMUHHbI, COOTBeTCTByIOUleH sty4eBoH cKkopoctu 20 Km/cek. 


oO 
QA 4352—4072 A). OueBunHO, YTO NPM HasHUHH O4eHb OH3KO pacrovo- 
2KCHHbIX KOMIOHEHTOB APKOM JIHHHH, KOMNOHEHTHI MOTyT COJIM3HTBCA MeKAY 
co6oH. A B TOM cylyyae, Kora Ha WeHTpaJIbHylo JIHHHIO MOrIOUWleHHA BONON- 
HHTeJIbHO elle HaJloxwKeHa Y3KaA JIMHHA HW3JYYeHHA, MOCe HAA MOKeT CMe- 
CTHTbCA B CTOPOHY OoOulee HHTCHCHBHOH COCTAaBJIAIOULeH APKOH JIMHMH. B pe- 
AJIbHBIX CHeKTpax 3Be3q Tuna P JleG6ena ABeHHe CKAaTHA HeCYyILeCTBEHHO,. 


Tak Kak IIpH OObI4HO ynoTpeOmaemon gucnepcHu 11—30 A/mm oxono Hy 
SMHCCHOHHbIe H (HOJeTOBbIe KOMMOHEHTHI PacNOIOKeHbI Ha paccTOAHHH: 


= 0.1 MM JIA Tex JIHHHH OaJIbMepOBCKOH CepHH, WIA KOTOPbIX OTHOCHTeJIb- 
Had HHTCHCHBHOCTb 3MHCCHOHHOrO KOMMOHEHTa O4eHb Malla WM yxKe Hejo- 
cTaTOuHa WIA TOrO, YTOObI BbI3BaTb 3ddexT cxKaTHA. Banuanve cmaTHT 
9MYJIbCHH, TaK2Ke KaK MH BIHAHHE ABIeHHA KocTHHcKoro-26epxapya, MOKHO> 
OCIaOHTb COOTBETCTBYIONIMM MoOopom mposBuTema. Takum o6pa3om, H3- 
MepeHHe MOVIOKCHHA CNEKTPaJIbHBIX JIHHHH MUKPOMOTOMeTpHYeCKHM H OObIU- 
HbIM MeTOaMH, a Tak>Ke (OTOMeTPHA JIMHHI, 1a BO3MOXKHOCTD BbIACHHTb 
NpH4HHbI wv CJIeEACTBHA CMeLIeHHH WM AedopMallHH KOMMOHEHTOB CJIOMKHBIX: 
JIMHHH. Oka3asiocb, YTO HCKaxKeHHA 3aBHCAT OT HHTeCHCHBHOCTH H paccToa- 
HHA M@2KAY KOMIOHEHTAMM CIeKTPaJIbHbIX JIHHHH. 

CyOpekTuByyi0 ownMOKy aia 3Be3nbI P Jle6enan uccnenosnan Buac [8]. 
Ha OcHoBe CBOMX H3MepeHHH weeBbIx cnexTporpamm P Jle6ena on npu- 
wes «K BbIBOAY, YUTO H3MepeHHA JIYYeBLIX CKOPOCTeH BH3YaJIbHbIM H MUKDPO- 
(@OTOMeCTPHYeECKHM MeCTOZAMH YOBMETBOPHTeIbHO COBMaqaloT MpH ycJOBHH 
OMHHAKOBOH HHTeplperallWW CTPOeHHA CHeKTPaJIbHbIX JIMHHM. 

B cayyae 3Be3 Tuna Be u3mepeHua MOryT HCKaMKaTbCA H3-3a HaH4As 
B JIMHHH H@CKOJIBKHX KOMIIOHEHTOB C Pa3HbIMH OTHOCHTeJIbHbIMH HHTCHCHB- 
HOCTAMH. BcwencTBHe 2TOTO MpH HaBeeHHH HATH H3MePHTesbHOrO mpHOopa 
Ha CJIOMKHbIE JIMHHH OMHH COCTABJIAIOIIMe MOLyT ABHTbCA HCKAKAIOWHM (po- 
HOM JWIA Dpyrux (sddexr uppanuaunn). Kak u3BecTHO, MpHuMHO TaKkoro- 
KaXKYIUerocd H3MeCHEHHA Pa3MepoB, Mp OMpeMeNeHHOM COOTHOIWeCHHH APKO- 
CTH OObeEKTa HW (OHA, ABJIAIOTCA ONTHYeCKHe HeMOcTaTKH raa3sa (abeppanun) ,. 
AuP@pakuvOHHble ABICHHA B rla3y H HeCOBepIeHHad YCTaHOBKa rla3a Ha: 
paccMaTpHBaeMble OGbeKTHI. 

Ho HHH B CMeKTpax STHX 3Be3, MOTYT HMeTb He TOJIbKO CJIOXKHBIe, HO- 
H COCTABHbIe€ KOHTYPHI, T. €. APKO BbIPAKeHHble AAPA, HaJIOKeHHbIe Ha UWIN- 
pOKy!O JIHHHIO MOPIOWeHHA, BTOPHYHbIe MAaKCHMYMbI HX MHHHMYMBbI HHTeH-. 
CHBHOCTeH, ACHMMCTPHYHBIN BH MW pa3MbITble kpasn. Jlyyespie CKOPOCTH acHM- 
METPHYHBIX HHH y Opa u 8 Llecbea Opin ucnpapsenpt B pabote O. A. 
Menpuukosa [11]. H3smepenue acuMMeTpHUHBIX JIMHHH Hen36exKHO BHOCHT 
JOMNONHHTEIbHYIO OTPHILaTeIbHYIO CKOPOCTb B H3MepeHHble JIyyeBbIe CKOPO- 
cTH. Kak yka3blBaetca B paGote [11] Ha6monaTenb HaBOAMT HHTb MHKpOo- 
MeTpa Ha CepeAHHY JIMHHM, a He Ha BepuiMHy. TlomyyeHHoe Takum OOpasom- 
cMelleHHe AA He HCKIOUaeTCA NMOBOpOTOM cneKTporpamMp! Ha 180° # aB- 
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jineTca BepXHelt rpaHuuel OWIHOKH, Tak Kak MpH ci1a6oM HOvIeTOBOM Kpae, 
HHTb MHKPOMeTpa HaBOMAT JIeBee, T. €. SH2Ke K KPaCHOMY KOHLY. 

Ecim H3MePATb CHHMKH, MOJIYYeHHble C pa3HbIMH BbIJepXKKaMH, TO C0- 
*%KHad CTpyKTypa JIMHHH MOKeT CTaTb NPHYHHOH HeolpedeieHHOorO NooxKe- 
HHA WeHTpa JIMHHH. Ec cpaBHHBaTb pe3yJIbTaTbI H3MepeHHA MOJIOKeHHH 
JIMHHH, NOMYYCHHbIe pa3sHbIMH MeTOJaMH, TO OHH COBMaZyT TOKO NpH OFH- 
HaKOBOM y4eTe cCTpykTypb! sHHHH. [I[pHunHow SToro sABAAeTCH CBOHCTBO 
rla3a 3aMOMHHaTb BiewaTJIeHHA, B HallleM CJlyuae—ouepTaHHe JIMHHH, BCJe]- 
CTBHe Yero B Pa3IMUHbIX MeTOMAX Aa H3MepeHu OyAyT BHIOpaHb OAHH H Te 
Ke JeTamn, OuweBHAHO, YTO ACKaxKeHHA H3MePeHHH JOJDKHbI BO3pacTaTb pH 
YBeIHYeHHH HeompesemeHHocTeH B CTpyKType JIHHHH, a TakxKe Mp OOvIbILAX 
PasIMYHAX B OTHOCHTCJIbHIX HHTCHCHBHOCTAX COCTABJIAIOWIMX CJIOMKHBIX JIH- 
HHH, Jaan KoMer nNogo6HOe ABJIeHHE 6puio usyyeHo C. K. Kocruuckum [3]. 

CpapHenve pe3ybTaToB H3MepeHH JyyeBbIX CKOpOCcTeH 3Be3QbI THMa 
Be— y Kaccvonev BHu3ya/IbHbIM H MHKPOdoToMeTpHyeckHM MeTOaMH MoKa- 
3al0, YTO pa3HHlla CpaBHMBaeMBIX BeHYHH JocTuraeT 10—15 xKm/cex. Pac- 
CTOAHHe MexXAy PHOMeTOBOH H KpaCHOH COCTABJIAIOULMMH JIMHHH M3JIyaeHHA 
IPH H3MepeHHAX MHKPOOTOMeTPHYECKHM MECTOAOM NOJIYYHJIOCb MeHbIle, YeM 
NpH AHaOrHYHbIX H3MePCHHAX BH3yaJIbHbIM METOJOM. Smech culehyeT ykKa- 
3aTb, UTO TOYHOCTh OTCYeTa B MHKpOWoTomeTpHyeckoM MeTose (0.002 mM) 
8 1Ba pa3a MmpeBbllliaia TOUHOCTh HaBeeHHA HHTH H3MepHTe/bHOrO mpu6opa 
Ha ClekTpasibHyio HHHIO (+0.007 mM). Ilostomy, uToObI ypaBHATb TOYHOCTb 
H3MepeHHH, HCK/IIOUMB MPH 3TOM BIHAHHe HCKaxKeHHH, BHOCHMbIX HeOJHO- 
PpOMHOH CTpyKTYpoOH HM pa3MBITbIMH KpaaMH JIHHHH, Mb MOBTOpHIM H3Mepe- 
HHA oO la6opaTOpHbIM cieKTpaM 3Be3, TunoB Be u P JieGena. B Tom cuy- 
wae ONPeeIANHCh PACCTOMHHA OT JIMHHH CIeKTpa CpaBHeHHA 2O NHKOB HH- 
TCHCHBHOCTH CJIOMKHBIX JIMHHH, a TakKe, JIA OAPeeNeHHA TOUHOCTH H3Mepe- 
Hufi—paccTOAHHA Me?KAy JIMHHAMH CiekTpa cpaBHenna. Ilpu HanHyHH BIMA- 
HHA BbILIeyKa3aHHoro scpiekTa, PaccTOMHHA, H3MePeHHble BH3Ya/IbHLIM 
MHKPOOTOMETPH4eCKHM MeTOaMH, JOJDKHEI paIMYaTbCA, a TaKKe TOJDKHA 
CYIe€CTBOBATb 3aBHCHMOCTb Me€?Ky HHTCHCHBHOCTbIO OAHOTO H3 KOMIIOHEH- 
TOB H MOloKeHHeM (HJM JIyyeBOH CKOpOCTbIO) Apyroro KOMMOHeHTa APKoH 
muuun. Tlocie cpaBHeHHA Pe3yJIbTATOB, NOJIYYeHHBIX ABYMA MeTOMaMH, BBIAC- 
HHJIOCb, YTO B Mpemesax OWHOOK H3MepeHHA pasHble MeTOAbI WaloT OAMHAaKO- 
BLIe pesyJbTAaTbl H eCMH s*pekT uppadMaumH cyllecTByeT IpH TakOM OTHO- 
WI@HHH HHTCHCHBHOCTeH, TO OH JOJDKeH ObITh NO BeENHYMHE NOPpATKa MHKPOHA 
H MeHDbILe. 

Jina P Jle6ena MbI HMeIH BOSMOXKHOCTb CpaBHHTb Mey coOoOK Halll 
pesybTaTh! ONpeseNeHHt JVIWH BOMH MHKPO*OTOMeTPHYeCKHM MECTOJOM C¢ 
pesyJIbTaTaMH BH3YaJIbHOrO HGMePeHHA, MOJYYCHHbIMH A. A. Besonoup- 
ckum [12]. 

CnextporpamMnr P Jle6eqa [12] Oniim Baath v3 apxuBa A. A. Beso- 
rompckoro, Ha6i0qeHHa STHX cieKTporpaMM mMponsBo_HIuch B_ [TyaKope 
21.1X—1.X.1899 r., Ha 30-TH iofmMoBomM pedpaxTope c JBYXHPH3MEHHbIM 
‘cnextporpadbom. JIHHEI BOJIH B CieKTpe CpaBHeHHA NpH HallMxX HSMepeHHAX 
MHKPO@OTOMeTPHYeCKHM MECTOJOM B3ATHI B CHCTEME, Bbi6paHHoh A. A. Be- 
JOMOJIbCKHM. . 

B pesybTatTe CDaBHeHHA MbI MOJYYIHIM JHIb HeSHauHTeIbHOe PacxoOK- 
WeHHe JWI 3MHCCHOHHBIX KOMIIOHEHTOB CMeKTPaJIbHBIX JHHHK. DTO NoATBep- 
*Klaer BEBOL Busca [8]. B Ta61une MEI NPHBOZHM pe3yJIbTaTbl ONPeAeIeHHA 
jlyaeBhIX cKOpocTeli (HOseTOBOrO H KPaCHOFO KOMIIOHCHTOB SMHCCHOHHBIX 
amnuit y Kaccuonem (1HHHH H,u Hp). Jlyyeppie CKOpOCTH BHIMHCeHbI B CH- 


cteme mun BomH [Fappucon, 1939] u onpeneteHb! MHKpOPOTOMeTPHYeECKHM 
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8 M. B. Joawmase 








-MeToqom. Cilextporpammpr y Kaccuoreu, s3aTbie HAMM, KaK yKa3bIBaslocp 
BbIWe, H3 apxuBa IlystKkoscKoli OOcepBaTopuu, NomyyeHE! Ha 30-Tu WOlMOBOM 
‘pepaktope cC TpeXNpH3MeHHBIM  cieKTporpadom. Jjucnepcua pasna 


21.2 A/mm oxono Hg u 11.2 A oKos10 Hy B cnextpe y Kaccuonen Ne 1— 
13 BHQHbI JIMHHH BOJOpoqa Hg u Hy, uMetwoulue cloxKHOe CTpoeHve (KOMMO- 
H€HTbI 9MHCCHOHHBIX JIHHHH HMEIOT pa3Hble OTHOCHTeJIbHbIe HHTCHCHBHOCTH HU 
pa3Hy1o WHMpHHy). Kaxkybili KOMMOHeEHT MMeeT HeCKOJIbKO NMHKOB HHTCHCHB- 
HocTeH, Ha WenTpaJIbHyl0 JIMHHIO HOFIOWeHHA HHOrWa HaKMabIBaeTca JIMHUA 
H3Iy4eHHA MaJIOM HHTeHCuBHOCcTH. B cnexTpe y Kaccuoneu Ne 14, Kpome 
OAMHOWHBIX JHHHH Mp, Hy, He l(44471.48 A), mpucyrcrsyroT cia6ble pa3qB0- 
eCHHble JIHHHH W3/IyYeHHA HOHW30BaHHBIX MeTaJWIoB Si, Fe, Ti u ap. 





4 Jlyyepaa cKopocts (Km/cek) | 
O se li Ae eal air aai ale Eh) Se RE 
E Hy Hg 
3 a Alara Ha6snoaenns 
a= —— nf ee rn einen nett aaa ree RC eng 
. om 
G 91 | | 
: 4 P K P K 
Se ee a ee eee | 
t I 1930 17 cbeBpana -—61.606 + 88.123 — — 
2 7 » 19 y — 48.346 +- 63.955 | —§2.107 — 3-268 
3 12 » 3 Mapra — 33.566 + 60.087 —44.276 ——12.395 
4 18 » 6 y — 53-802 + 94.413 = nme 
5 22 a) Cee —§ 3.042 ++ 102.977 — 7.832 +37.123 
6 | 23 » 24 — 99.869 + 79.563 | --29.291 +5 3-402 
7 25 » 28 — 64.783 + 62.435 | — 6.537 +59-877 
—68 27 e 6 anne —62.435 -+ 92.824 —$0.75§1 — 0.678 
9 | 33 » 14 — 38.193 + 63.195 | —66.414 +24.728 
IO | 35 9 24 —78.044 + 58.498 | —78.130 + 2.590 
Ir 36 » 24 — 58.498 104.569 | —37.123 + 24.728 
12 38 a. 29 | —75.696 + 88.128 —O61.172 — 3.268 
13 — | 193t 18 maa —131.846 +101,388 — — 
14 91 1938 8 asrycra | — 30.950 — — 


Kak yxKe yka3bIBa/locb, 34 HeHMeHHeM I[eIeBbIX CHeKTPOrpaMM 3Be3i 
THn0B Be u P Jle6eqa (paccmoTpeHHble B aHHoli pabore CHEKTPOrpaMMBI 
HEWOCTaTOYND! TIA STOM We) MbI He MOFJIM jlaTb MpHMep yyeTa BHIABIIeH- 
HBIX JaOOpaTOPHLIM CNOCOGOM HCKaxKeHHH Id peamtbHbix cnektpos. Ho me- 
TOMMKAa yueTa HCCCAOBAHHbIX ABICHHH MO2KeT ObITb HelocpeACTBeHHO MpH- 
M€HEHa K IleJIeBbIM CII€KTPorpaMMamM 3Be3q THNOB Be u P Jle6ena. Pesyap- 
TaTHl JaOopaTOpHOrO UcceOBAHHA NOKa3bIBalOT, YTO MHTepiperalulo KOH- 
TYPOB M BbIABJICHHe 3aKOHOMEPHOCTH Me?KAY JIYYeBbIMH CKOPOCTAMH MH HH- 
TEHCHBHOCTAMH CII€KTPaJIbHBIX JIMHHH CJleqyeT MPOBOAUTb TOKO Moce yye- 
Ta BAHAHHA Bcex 3pdextos. Uro kacaercnH BblGopa HaHuGo.ulee yROOHOTO Me- 
TOMa W3MepeHHA NOJIORKeHHM CNeKTPaJIbHbIX JIMHAM, TO Ha OCHOBe NpomenaH- 
HOM paOOTbl MbI AOJKHbI 3aKJIIOUMTb, YTO B CIy"ae HeECTALMOHAPHbIX 3Be3q 
WA STOM We ropa3qo yRobHee MO/Ib30BaTbCA BRE no@Or OMT DEAE Me- 
TOMOM H3MepeHHii. 

B 3aklovenve BbIpaxalo riy6okyto OularogapHocth mpod. O. A. Menp- 


HHKOBY 34 PYKOBOJCTBO paOoToH HW KaHANAAaTy (pu3.-MaT. HayK VM. UV. Dpelino 
3a WeHHble COBeTHI. 
 Asryct, 1957. 
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REMARKS CONCERNING THE SPECTRAL MEASUREMENTS 
OF THE Be AND P CYGNI TYPE STARS | 


M. V. DOLIDZE 
(Summary) 


It was established that a peculiar character of the spectral lines 


of Be and P Cygni type stars may involve some misrepresentations in 
measurements of spectrograms on account of photographic _ effects, 


optical imperfections and certain properties of human eye. 
Photographic effects and personal measurement error were studied 

by means of a microphotometric method applied to the laboratory. 

spectra which presented the imitation of the spectra of non-stable 


stars. 
August, 1957. 
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SSOLONDBENL OLOHMBNVNSION M3LIMHBOOMANIL BODLSEIEN Ne 23, 1958 
BIOJWIETEHb ABACTYMAHCKOH ACTPO®H3KHYECKOH OBCEPBATOPHH Ne 23, 1958- 





SJIEKTPO®OTOMETPHA SAPKUX MWIAHETAPHbBIX HW AHOdOY3HbIX 
rASOBbIX TYMAHHOCTEHM 


H. A. PASMAZ3E 


Bpenzeuue 


[IlnaneTapHble H ra30Bble AM@y3Hble TyMA@HHOCTH ABJIAIOTCA BeCbMa: 
pacipocTpaHeHHbimMuH o6bexTamu BcewenHot. Tlomumo Oobutoro uHTepeca. 
K HX CTpoeHH10, (PH3H4eCCKHM YC/IOBHAM B HUX H T. 11, HCCIeQOBaHHe yKa3aH- 
HbIX OObEKTOB BaXKHO C TOUKH 3PeCHHA H3VYYCHHA HX B3AHMMOCBA3H C 3Be3HBIM: 
HaceJleHHeM H MeCTa H POJIH, KOTOPy!0 OHH 3aHHMAIOT Hi HrpaloT B T amakTHKe. 

Muorve Ha6l0daTeibHbe WakTH, KacalollvecAd MiaHeTapHbIX TYMaH- 
HocTeH HallltH cBoe O6bacHeHHe, OaromapaA pa6oTram Llancrpa, Poccenauaa,,. 
B. A. AmM6apuymana, Boysua, Mensena uw gp. Ho noka elle BecbMa IIHpOK 
Kpyr HepellieHHbIX BoMmpocoB. Ye cTaBHTCA 3afaua OObACHEHMA NPOWcCXox- 
eCHHA TiaHeTapHbix H Dudy3HbIX ra30BHIxX TyMaHHocTeH. H, TyT uMeeTcA 
MHOrO pa3IHYHbIx cooopaxKeHHi. 

Jina oO6bACHeHHA MPOMCXOXKAeHHA MaHeTapHbIX TYMAHHOCTeH BBbITBH- 
rajidCb THMOTe3bl O TOM, 4TO TYMAHHOCTH ABJIAIOTCA pe3yJIbTaTOM eHCTBAT 
Hosptx 3Be3, 38e32 Bonpd-Pake. B nociteqHee BpemaA ObLIM BbICKa3aHbI 
coo6paxKeHHA O BO3MOXKHOCTH MpOHCXOKAeCHHA WwlaHeTapHOH TYMAHHOCTH H3 
3Be30bI—kpacHoro rurauta [1], nau 06 OHOBpeMeHHOCTH MpoHcxowKeHHA 
apa 4 TYMaHHOCTH H3 HeKoTOporo O3Be3qHOrO BellecTBa [2]. 


O6paszoBaHHe ra3s0BLIx DHpy3HbIX TYMAHHOCTeH MBICIHTCA OOWMM 
OMHOBpeMeHHbIM C OO6pa30BaHHeM NOUTH BCera CBASAHHbIX C HMMM 3Be3q 
accOlWalHH, WIH HMHTepmpeTHpyeTcA KaK pe3yJbTaT HaKOIMeHHA MAaTePHH 
6larofapA KOpMycKy1apHomy H3iyyeHHio 3Be30. Mmeetca coo6paxenve 0 
o6pa30BaHHH 3Be3, B BOJOKHAaX Fa30BO-NbLIeBLIX TYMA@HHOCTeH. 


B cBere cKa3aHHOro ACHO, KaK BaXKHO JabHeliee yrouHeHHe Ha6J10- 
aTeIbHBIX JaHHHIX MO TYMA@HHOCTAM, BO3MOXKHO TILaTeIbHOe oOllpemeenne,. 
C UpHBeyeHHeM, H3BeCTHEIX TeOPeTHYeECKHX NOJIOMKeHHM, PHSHYeCKHX ycJO- 
BH B TYM@HHOCTAX: IJIOTHOCTeH Pa3JIM4HBIX ATOMOB, OOUIHX MAaCC, CTPyK- 
TYPHHIX OCOGeHHOCTeH H Jp. 

VUmenuHo c 3ToH TouKH 3peHHa, B 1953 rosy, MbI pelllHAH mMpoBecTH Ha- 
cTOaIyIo paOory H HCXOAHIH Mpa STOM M3 CilenyoulMx cooOpaxKeHHi. 

K TOMY BDeMeHH ACTPOHOMBI pacnoOarasIH OWCHKAaMH APKOCTeH MlaHe- 
TaPHBIX H DHby3HHX TYMaHHOCTeH, MOJYYeHHBIMH Ha OCHOBe MeTOOB o- 
TorpaduyeckoH doToMeTpHv, TO, KaK H3BeCTHO, aeT MpH aOCOVIIOTHbIX 
H3MepeHHAX MaJIyIO TOUHOCTS. Mexyy TeM, B aCTPOHOMHYeCKylO MpakTHKky’ 
MpOwO BOWIa BLICOKOTOUHAA MeTOZHKa oToIeKTpHyecKOH GOTOMeTPHH,,. 
KOTOpas B IIPHMeHEHHH K TYM@HHOCTSAM CYJIHIa TaTb HayeKHbIe pe3yIbTAaTHL. 


© PaGota ABAReTCA OCHOBOH KaHAHAaTCKOH AHCCepTayHH anTopa. 
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Sr, er 








} 


Hai max paOorbt cocTosl B CO3RaHHM AOcTaTOUHOH Mo 4yBCTBHTeNb- 
HOCTH OTOSeKTpHYeCKOH allmapatypbl (34eKTpodoTometpa); B nowyue- 
HWM NIpH ero MOMOUIM HaOJOMeHHH APKUX MWviaHeTapHbIx u AHppy3ubix ra-- 
S3OBBIX TYM@HHOCTeH; B BBIYHCJICHHM, Ha OCHOBe MOCIeHHX MH C MIpHBseue- 
HH€M HCOOXOJMMBIX Pe3y/IbTATOB HCCeAOBaHMit ApPyrux aBTopos, HEKOTOPbIx 


(PH3HUeCKUX XapaKTepHCTHK TyMaHHOCTeH, a HMeHHO, KOHUeHTpauni Ht, 


Ott, OF wv Macc TyMaHHocrel. OrmeTuM, 4TO OObeAMHAIOUIMM Hatasom 
AJIA COBMECTHOFO H3YYCHHA CTOJIb PasJIMYHbIX 10 PopMe OObeKTOB—IaHeTap- 
HbIX H AMPy3HbIX rasoBbIX TYMA@HHOCTeH, ABHACb OOUIHOCTh MeCXaHH3M4 
‘HX CBeCYeHHA. 

Ait UccIeqOBaHhA ObwIM OTOOPaHb! CuleAyIOUMe TYMaHHOCTH: MWlaHeTap- 
Hble NGC 1535, 3242, 6210, 6543, 6572, 6720, 6826, 6853, 7009, 7027, 7662, 
sBe3qHad dotorpaduyeckas BeIMYMHa KOTOPbIX m0 KaTasory B. A. Bopou- 
10Ba-BeJIbaAMHHOBa He Npesocxogzuia 10, uw qudbdpysupe NGC 1976 u 6618. 

Hue B rtapax II uw II] u3ziaraerca mpopenennast Hamu padota. Um 
npeqnocian, B raaBe |, kpaTKHi HcTopuyeckHi O630p BaxkKHelwux UuccsenO- 
BaHHH, HMeIOIJMX OTHOMIeHHe K paCCMaTpHBaeMOMY Hamu Bompocy. 


[aaspa I 


KPATKHM OB3OP PE3SYABTATOB BAMHEMIUIMNX WMOTOMETPHYECKHX 
HCCAEZOBAHHH TIAAHETAPHBIX H AN@My3HbIX FA3SOBbIX 
TYMAHHOCTEM 


B 1918 rony Opita ony6MKoBaHa pa6ota Kepruca [53], B Koropoii 
coOpaHbl XapakTepucruku 78 mlanerapHbIxX TyMaHHocTel. B stoli pabore 
MIpHBeweHbt PoTorpaduu MWlaveTapHbiX TYMAHHOCTeH, MOJyYeHHbIe pH MOMO- 
uid 36 AovMoBoro pedieKTopa JluKckoH o6cepBaTopuu; macuiTa6 opuru- 
HaJIbHbIX CHHMKOB BbipadKaetTca 39 ceKyHTaMH Ayru Ha OHH MM. @MoTocHum- 
KH KepTuca sBJIAIOTCA HaHOowlee TOJIHBIM MaTepHaJloM, JalouluM BO3MOxX- 
HOCTh CYMTb O pa3Mepax HM CTPYKTYPHbIX OcOOeHHOCTAX MWaHeTapHbix Ty- 
MaHHocteH. K kaxyoH ororpadun MpHMucaHa MpOAO/JKHTeABHOCTS 3KCNO- 
SHIM, KOTOpad Oba HeOOXOZMMa JIA BbIABJICHHA CaMOl ApKO ’ neTaH 
wiaHeTapHOH TYMa@HHOCTH. 

Ilomumo 9stToro, yKa3aHa BaxkHad doToMerpuyeckad XapakTepHcTukKa 
T. H. “OTHOCHTe€/IbHaH IKCHO3HILNA>, Walolad BO3MOXKHOCTb CYHTb O06 OTHO- 
CHT@JIbHbIX TIOBEPXHOCTHDIX APKOCTAX TYMAHHOCTEeH. 


«OTHOCHTE.1bHad IKCHOSHLHA» ONPedeIAach CAeLYIOULMM OOpa30M. Do- 
TOrpadun MlaHeTapHbIX TYMaHHOCTeH CpaBHMBaJIHCb C APKHM Yy4acTKOM 
TYMAaHHOCTH OpHona, pacioo%*KeHHbIM B 45” cepepHee Tpaneununu. Jia 9Toro 
yuactKka OblMIM MOAYYeCHbI C pa3JIHUHbIMH SKCMO3HUMAMH oTorpaduu ua 
(POTOMMACTHHKaX TOrO Ke COPTa, KOTOPHIi HCMOb30BaICH MPH CbeMKe Ila- 
HeTapHbIX TYMAaHOcTeH. OTHOWeHHe BeJIHUHMHbI 3KCMO3HIHH, HeoOxosquMon 
JWIA MOUYYeHHA HaHApWaHUIHX MeTasleH MaHeTapHOH TYMAHHOCTH, K BeJIH- 
YHHE SKCNOSHUMH, KOTOPaA Oba HaOOHa MIA NOMYYeCHUA TOW %Ke MIOTHOCTH 
H300paxKeHHA BbIOpaHHOrO yyuacTKa TYMaHHOcTH OpynoHa, WH ABAANOCb «OT- 
HOCHT@JIbHOH 9KCNO3SHUHeH». XapakTePHCTHKa 9Ta Halla WH HaXOJHT WHpo- 
KOe NIpHMeHeHHe TPH MOTOMeTPHYeECKHX HCCAETOBaHHAX. 


A. B. Mapxos 8B ony6uKoBaHHoH B 1929 rony paboTe npuBel pesysib- 
TaTbl MpOBeJeHHOTO HM HCCeqOBaHHA MO OMpeeIeHHIO MOBEPXHOCTHHIX Ap- 
KOCTeH TYMAHHOCTeH p aOcoOJOTHBIX efHHuUaX [3]. OcHoBHbIM MpHHitntTom 
MeTOJHKH ABIAIOCb CpaBHeHHe MOKaJbHbIX W300paxKeHHH TyMaHHOcCTeH ¢ 
BHeE@OKaJIbHbIMH H306paxKeHHAMH 3Be30. TIpnHuem, doTrorpadupopanuve Kak 
MI€PBbIX, TAK HW BTOPbIX MPOK3BOAHJIOCb OXHOBPeMEHHO, YTO OCYILECTBVIANIOCb 
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DaekTpO*poTOMeTPHA APKHX NAAHETAPHDIX MH AMPYSHDIX FazsOBblXx Ty MaHHOcTeH 93: 


ih ee Es 


MNYTeM HCNOMb3OBaHHA CrelHaJIbHO H3POTOBJICHHOH «I BYX3TAKHOH» KaCcceTHl... 
BripesanHble W3 OMHOH CoTOMMAaCTHHKH KYCKH Tak NOMeLLa/IMCb B «<IBYX— 
9TAaKHYIO» KacceTy, YTO pachOlarasHch Ha PasHbIX PaCCTOAHHAX OT dboxyca. 
Ha Kycke OTOMMacTHHKH, PaciOlOKeHHOM Ha ONTHYeECKOH OCH (poTorpa- 
dupoBasoch (boKaIbHOe H30OpaxKeHHe TYMAHHOCTH, Ha MMacTHHKe PAJOM MO- 
JyiaHcb BHEPOKAJIbHbIe H300PaKeHHA 3BE3A. Tipu o6pa6oTke Ha6s10neHHH 
YUHTHIBAJIOCh BIHAHHe aOeppallM MHCTpyMeHTa. Tlepepox H3MepeHHbIX I0- 
YePHEHHA H30OpaxKeHu TyMaHHOCTeH B OTHOCHTCJIBHbIC APKOCTH Obl OCy- 
WleCTBeH MO 3Be3/{HHIM BeJIMYHHaM BHe@OKaJIbHbIX u3z00paxeHHH 3Be3J.. 
cpaBHeHua. 3aTemM ObINM BEIYMCIeEHbI aOCOJIOTHBI€ MOBEPXHOCTHBI€ APKOCTIF. 
TYMaHHOCTell B 3Be3QHbIX BeJIMUMHAX Ha KBafpaTHylO yIMOBylO CeKYHAY, | 
NyTeM MIpHBMeveHHA: XapaKTepHCTHK HaOsMOMaTeIbHbIX MHCTPyMeCHTOB, a6- 
CONOTHOH MoOBepXHOCTHOM sapKocTH CouHIa, 3BeC3qHbIX BeJIHUHH Comula Bi 
3Be3, CPaBHeHHA MH MHaMeTPOB BHeOKAaJIbHBIX H306paxKeHHH 3Be3I. 3Ha-. 
YeHHA MOBePXHOCTHBIX ApKOcTeli TYMAHHOCTeH ObIIH BBIUMCICHbI TaKKE B 
MusiusaMOepTax Ha KBagpaTHyto yruiopyto cekyHay. [lopepxHocTHble APKOCTH 
Raubl fia u3yueHua B ororpaduyeckom yyactKe cnexTpa. McceqoBano- 
Bcero 19 TyMaHHocTei: BHerasakTHYeckHe, AuddpysHble, ra3soBble WH TWaHe- 
TapHBle. | 

B 1930 rony Bepmay mpescTaBH MO MOHOXPOMAaTH4eCKHM u3zs06paxke- 
HHAM H@CKOJIbKHX TYMAHHOCTeH KapTHHYy paciipefeleHHA APKOCTH NO AX AMC- 
Ky [54]. To ns0coram TyMaHHocTei, MocrpoeHHbiM BepMaHoM, MOXKHO CYUTb 
© 60uIbLIOM pa3HOOo6pa3HH B MOBePXHOCTHBIX APKOCTAX HKHAMBMLyaJIbHbIXx 
TYMAHHOcTeH, O pa3/IHYHAX B HUX [IPH Nepexogze OT U3 yYeHHA OFHOTO 371e-— 
MeHTa K H3/1yYeHHIO Apyroro. : 

B 1932 rony B. A. Bopoxnuosim-Berpamunosnim u IT. II. Mapenaro 
Obl OMyOMHKOBaH KaTaJlOor BHTerpaJIbHbIX oTorpadwyecKux 3Be3THbIX Be- 
JIMYHH BCeX H3BeCTHBIX K TOMY BDeMeHH MaHeTapHbIx TyMaHHocreh [4]. 
BenwuwHbl TyMaHHOCTeH Ob DaHbl B Me@KMyHapOAHOK Wikawe HW COOTBET- 
CTBOBaIM CyMMapHOMy cBeyeHHIO BCell TyYMaHHOCTH, BKI0"ad Aupo. OueHky 
SBe30HBIX BeJIHYHH TYMAHHOCTeH evlaJIMCb MO CHAMK&M, Ha KOTOPBIX H30- 
OpaxkeHua TyMaHHOcTel H3-3a MaJIOCTH MaCclITaOa NowyyaHCb TOUCUHBIMH | 
H MO3TOMY JIerKO CpaBHHMbIMM Cc H300paxKeHHAMH 3Be30. YKa3aHHBIM KaTa- 
JOP B aJIbHeHMIeM HEOAHOKpaTHO MONOVIHAJICA WM MOCYKHI WIA pana cTa- 
THCTHYCCKHX HCCIeHOBaHHH. 

B 1932 rony B. A. AM6apnyMaHoM OBbIIM BBIYHCJIeHbI MOBEPXHOCTHEIe © 
SAPKOCTH MOHOXPOMATH¥eCKHX Hs0OpaxKeHHH B aOCOJIOTHBIX CAHHHMAaX MIA 
mByx MmanerapHpix— NGC 6572, NGC 7027 u ogunoh nubpysnoa—NGC 1976 
—TYyMaHHOCcTel Ha OCHOBe Ha6OeHHH, NOJYYCHHIX IPH MOMOMIM OJHOMPH3- 
MeHHOrO cHeKTporpada MeTpoBoro pediekTopa CumenscKxoh oOcepBaTopHH: 
[6]. Meroauxa IpuMeHeHHad B 3TOH padoTre yno6na w npocra. Mp onuuiem: 
ee mompo6uHen. 

TIpHMeHeHHBI pacTBop UleH cMekTporpada BMella BeCb WHCK MWwiaHe- 
TapHoH TyMaHHocTH. BmecTe co cnekTpaMH TYMaHHOCTeH CHHMAaJIHCb C Te- 
MH K€ S9KCNO3SHUMAMH H Mp TeX Ke 3CHHTHBIX PAaCCTOAHHAX CNMeKTPbI 3Be3, 
cpaBHeHua aHasorm4uHoro c ComHueM ciekTpampHoro Tua Go.Tlytem wHTe- 
rpHPpOBaHHA HHTeHCHBHOCTeH MOHOXpOMAaTHYeCKHX U3s0OpaKeHHH TyMaHHO- 
cTe BHYTPH MOBePXHOCTH, COOTBETCTBYIOINeH KBapaTHOH YIVIOBOM CeKYyH- 
ne, ObIIM MOMYYeHbI, BbIPAXKeHHbIe BMPOHSBOJIbHbIX CNMHHWAX, APKOCTH, tad. 
OTHOCHIMHeCH K MOHOXpoMaTHUeCKHM H306paxKeHuaAM. B Tex Ke MPOW3BOJIb- 
HBIX @QHHHWaX TakKe Ob BLIUHCIe€HbI, MHTEPpHPpOBaHHeM B aHaJIOrHy- 
HbIX OG/aCTAX CM€KTpa 3Be31 CpaBHeHHA, MHTeHCHBHOCTH HellpepbIBHOrO 
cnekTpa guHoIo B | A. OGosHa¥HB NoceqHIOIO BeIMUMHY Yepes 1,2 HalHy- 
WIeM COOTHOIMEeHHE: 
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et NT eee cierereeen, 
tad . 
R=: (1) 
ind 


Ecru Yepes i©A o603HauHTb BeEHUMHY HHTeHCUBHOcTH | A HelPepbIBHO- 
ro cnexTpa CouJHila, TO MOXKHO Hanucatp: 
1©)a 
i 
THe M, H MG) 3BE3THbIC BEHUHHbI 3Be30bI CpaBHeHun u Couwnua. 
Ilyctb S muowlaqb comHeuHoro AMCKa B KBaJpaTHbIX YIIOBbIX CeKYH- 
ax, Torga, ecm yepes ka O603Ha4HTh HHTCHCHBHOCTh H3J1VYeHHA, BbIXOAS- 


tero C KBafipaTHOH YrOBOH CeKyHAbI AMCKa ComHwa, 6yqem umerp: 





lg =0.4(m,— moO), (2) 


ki, 
lg = =0.4(m, —m@)—lg S. (3) 
M3 (1) u (3) nosyaaem: 
1nd 
lg lg Pa — 0.4(mg—m@)+l1gS. (4) 


BerwunHa P, nosyuaerca v3 M3MepeHH. SHad 3HayeHHA HM OCTaJIbHHIX 
BeIHYHH TpaBoH wacTH (4), MOXHO serKO BBIMMCUTh OTHOMIeHHE APKOCTH 
ONHOH KBawpaTHOH yrvoBoli CeKYHAbl MOHOXpoMaTHyecKoro H306paxKeHHA 
TYMAHHOCTH K APKOCTH KBaypaTHOH yrioBol ceKyHAb! gucKa ConHua B co- 
OTBETCTBYIOWeM yu4acTKe ciekTpa. IIpuHymMaa Bo BHHMaHye MpaBHJlo He3a- 
RHCHMOCTH MOBEPXHOCTHOH APKOCTH OT paCCTOAHHA, MOxKHO TIpH MOMOLLY 
COOTHOIMeHHA (4) BbIUHCIHTh KOMHUeCTBO aHeprHH £2, ucnyckaemoe 1 cm? 
TYMAHHOCTH B OMpeeJIeHHbIX MOHOXPOMATHYeCKUX JIy¥aX, 3Hag H3J1y4eHne, 
BbIxOnaiee C 1 cm? cOMHeYHOrO AHCKa B aHaJOrMUHbIX WMHAaX BOMH. 


1 
B pa6otre B. A. AmOapnymsana npuserenst 3HayeHns lg COraacHo 
a 


(4), sHayvenua lg Fy, roe Ey, BbIPaKeHO B 9pr/cek.cm?, AIA H3IyueHHA 
TyMaHHocteH B Hg, A 4686, H, u He. 3atem Obl BEMHCHeHL! BeHIMHE 
lg, Ha OCHOBe paBeHCTBa: 
AT b= n, Ay Aut, 

Pe 1 —KOJIMYECTBO aTOMOB TYMA@HHOCTH, HaxORAUlHxca Ha k-om 3Hepre- 
THY€CKOM YPOBHe B OObeMe UMWIHHApa c nonepeyHbIM ceyeHuem B 1 cm? H 
OCbIO, COBNaMalollleh C JYYOM 3peHHua, Ay —BePOATHOCTh CNOHTAaHHOrO re- 
pexona & —> 1, coorBercTayiomero H3aJIy4eHHIo B ONpeeIeHHOM MOHOXpoMa- 
THY€CKOM CBeTe. Ha OcHOBe TeopeTHYecKHX cooOpaxKeHull, BbIUHCeHO cooT- 
HOWeHHe BO3OYKEHHbIX aTOMOB H AaTOMOB, HaXOMAUNXcA Ha TepBOM 3Hep- 
reTHYeCKOM YPOBHe. 

B 1936—1937 ronax 6bniM ony61uKOBaHBI Pe3yIbTaThH] NMOApOGOHDIX 
(oToMeTpwyeckux HcCleqoBaHni maaHeTapHErx TyMaHHocteit NGC 6572, 
6720 u 6853, nmpospenenuprx B. A. BopoxuosnimM-BesbaMHHOBLIM oTYacTH 
COBMeCcTHO c O. Kpamep [7—9]. 

Alia NGC 6572, Ha ocHope Bocnpou3BeeHHDIXx BepMaHom B cBoelt pa- 
OoTe H300T TyMaHHOCTH B H3lyueHHH Hy, Obl BbIBeqeH XOX MpocTpaxcr- 
BCHHOH IIOTHOCTH H3IYYeHHA BAOMb panuyca TyMaHHocTH. Tocae 3TOrO, Cc 
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HCNONb3OBaHHeM, H3BeECTHHIX H3 APyrHX HCCeMOBaHHH, BUAMMOH doTorpa- 
<pHyeCKOH BeJIHYHHEI, OTHOCHTeIbHOH HHTCHCHBHOCTH MOHOXPOMaTH4eCKHX 
H300paxKeHHH, yroporo pa3sMepa, a Take paCCTOMHHA TYMaHHOCTH, H C 
y4eTOM Ce@JleKTHBHOH UYBCTBHTeJIbHOCTH alllapaTyphl, Oblia onpefemena 
MpocTpaHcTBeHHad MAOTHOCTh BOAOposa B TyMaHHocTH B r/cm®. B veHTpawb- 
HBbIX O6JIaCTAX TYMA@HHOCTH OHA OKa3avlacb NopagKa 20.10 ~** r/cm*. Baia 
BLIYHCIeHa Takxe Macca NGC 6572, oxa3aBulancn paBHok 0.007Mo. 

NGC 6720 6nina uccleqoBaHa No HeraTuBy, MomyuenHHomy IT. A. Ilai- 
HoM. Baw ClelaHbl POTOMeTpHyecKHe pa3spe3bl STOH TYMAHHOCTH, H IIOCT- 
poeHn ee H30moTH. OnpegeneHo mpocrpaHcTBeHHoe pacnpegzeneHve HHTeH- 
CHBHOCTH H3yYeHHA DJIA pa3sIHUHBEIX paguycos NGC 6720. O6napyxeno, 
UuTO CYMMapHOe HSIyYeHHe TYMAHHOCTH BAOAb MOOOro BHAHMOrO AMameTpa 
NOCTOAHHO Oo 5%. 

laa tymManHoctu NGC 6853 ucciieqopaHo Mo HeraTHBy, NosJyIeHHOMy 
Ha 12” pedsextope KyyuHcKoh o6ceppaTopHu, pacipemeneHve ApKOCTH 10 
DMCKY. 

B. A. AmMOapllyMHH B CBOeM kKypce TeOpeTHYeCKOH aCTPpOMH3HKH, BbI- 
menuem p 1939 roy, BRIBE BeCbMa MpocTylo PopMyuly, AIA OWCHKH MaCCbI 
ra30BOH TyMa@HHOCTH Ha oOcHOBe (dboToMeTpHyeckHx MaHHbIx [10]. Dopmyuta 
©Ta Halla WMpoKoe mpHMeHeHHe. TyT xe B. A. AmOapllyMAH Hara HO 
1WOKa3al, UFO MaCCa TYMAHHOCTH, OMeHeHHaA C AOMYWIeHHeM JIA ONTHYeCKON. 
TOJUIMHEI tT TYMAHHOCTH 3a Mpefesom cepHu JlaiMana 3HayeHHA paBHOro 
CNHHULe, TOKHa ObITb OH3Ka K HCTHHHOM. 

IIpH MasiocTH t CPaBHHTeJIbHO c eAHHMUeH, TeMMepaTyphl ARep TyMaH- 
HOCTeH, BLIUMCIAeMbIe M0 MeTOAYy LlaHcTpa MOJKHEI ObITb CHJIbHO 3aBbILIeHBI. 
Ecmu Ke T 607ble e2HHHIUbI, TO TYMAHHOCTb HaO MBICIHTb pa3qeieHHOH 
Ha Ba COA: BHYTPeHHHH, B KOTOPOM t<“I H BHelIHHH c tT>I. BuelwHnit 
clOH TYMaHHOCTH, H3-3a TOrO, YTO AO Hero He OyeT JOXOAHTb A3ZTyYeHHe 
C 4aCTOTOH, HeOOXOAHMOH VIA HOHH3alHH BOJOPOAHbIX aTOMOB, He OyJeT 


CBeTHTbCA B GOaJIbMepOBCKOH cepHH, O6ycIOBeHHOH peKOMOHHALLHAMH 
W KaCKaqHbIMM TlepexoqaMH Ha BTOpOH 9HepreTHueCKHH yPpOBeHb. 


Takum o6pa30M WHuaMeTp H300paxKeHHA TYMAHHOCTH B JIMHHAX cepHH Bawb- 
Mepa OKaxKeTCA HaMHOTO MeHbUIe, YeM AHaMeTP H306paxKeHHA B H3/yIeHHY 


HEKOTOPbIX JIPyrHx aviemMeHToB. Ho, 6o/bwWOro pa3s/IH4HA B BeIHYHHaX MOHO- 
XPOMATHY¥eCKHX HM306paxKeHHH TyMaHHOcTeH, OOYCJIOBJICHHBIX H3/IY4YeHHeM 


P43JIHWHBIX SJIEMeHTOB, He HaO6slogqaeTca. Takum o6pa30mM, NpupaBHeHHe 


t K CHHHIE aeT 61M3KOe K peaIbHOMY 3Ha4YeHHe MaCCbI TYMA@HHOCTH, ON- 
peqelinemoe mo dopmyue: 
Mt = Vr + Mas 
rye V—o6bem TyMaHHOcTH, nt—KOHUeHTpaluA MpOTOHOB B OZHOM KyOnH- 
YeCKOM CaHTHMeTpe, m,y—Macca aToMa BOZOpona. (Heo6xozumMo BCNOMHHTD, 
YTO BOMOPOA ABIAeCTCA OCHOBHBIM COCT@BJIAIOWIHM 3JIEMCHTOM TYMAHHOCTH). 
@Mopmya, OMpeseisoljad OTHOCHTeIbHYIO MaCCy TYM@HHOCTH BBIBO- 
HUTCH Ha OCHOBe CJIeNYIOWIMX paccyKeHHuH. 
Uncno peKOMOHHalHh BOJOPOAHBIX aTOMOB Ha ypoBeHb / B ceKyHAY B 
€NHHHUe OObeMa NPONOPUHOHAJIbHO: 
x 


I KT Xx 
ntn, — {| ——- |, 
¢ ] é E ( oe 
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re M,—3JI€KTPOHHaA MVIOTHOCTb, J, —-3/IeKTPOHHaA TeMMepatypa, a oc- 


x 
kT e x 
TaJIbHble OO03HaYeHHA—OOBIYHO yIlOTpeO.1HeMbIe. ¢ E; ro MaJIouy - 
rT. 


BCTBUTe/IbHO K H3MeHeHHAM J, OSTOMY MOXKHO CYHTATb 4HCO Mepexoso3 
NIPONOPUHOHAJIbDHBIM my; n, f(/), Pe MOCMeLHU MHOXKUTeIb O6O3HaUaeT HeKO- 
Topyio d@yHkumto oT e. Ilosromy MoHoxpomarTuyeckue w3IyseHHA TYMaHHOCTH: 
B OaJIbMepOBCKHX JAIHHHAX OyAyT NponopuMoHanbunr Vatn, Ho, 7. k. B. 
TYMAHHOCTH BOMOPOA MOUTH HalleO MOHM3HpoBaH, mt =n,. Tlostomy: 





Mi 
tt ox 
Vm, 
HW MOHOe H3/IyYeHHe TYMAHHOCTH MponopuvoHnasbHO: 
2 
Pave 
CBeTHMOCTb BbIpa3sHTca opmMysion: 
r Pi? 
ie a 
rye C HexoTopaa noctoaHuas. Jina maccbl nosyyaertca: 
M=C VLV 
Ilo stoH dopmysie B. A. AM6apuyMsaH oneHuaA Maccy AHiy3Hor ra3o- 
BOHM TyMaHHOcTH B Bowlbuiom MareniaHoBom o6maKe — 30 Doradus, nosy- 


GHB JJIA Hee 3HaYeHHE NOPpAAKa THICHY MaCC Comuya. 


Ilo merozy B. A. AmOapuymana B YocynapcrseHHoM acTpoHomuyue- 
ckom wHcTuTyTe uM. LilrepHOepra A. TW. Fyk wu O. J. Toxyyaesoi 6p 
ONpeeIeHbl MACChI JBYX APKHX uddy3HbIxX TyMaHHocreih NGC 6618 
(«Omera>) u NGC 1976—1982 (TyMaHHocTb Opuona) [11, 12]. Dru onpexe- 
JIGHHA ABWJIMCb MEPBbIMM OWe€HKaMH Macc AHPy3HbIX IMMCCHOHHBIX TyMaH- 
‘HOCTeH, CA@IaHHbIMH HaJle@KHbIM MeTOJIOM Ha OCHOBe CpaBHUTebHO TIIla- 
TebHO MIPOBeeHHbIX (COTOMeTPH4eCKHX H3MepeHHH w300paxKenukh TyMaH- 
HOCTeH. 


HeraTupbl co CHAMKaMM TyMaHHOcTeH ObiIM MomAyyenb: aaa NGC 6618 
Ha 36-cm (/=62 cm) Kamepe Tuna [Imuatra AOacrymanckol acrpodus3nue- 
cKou oOcepspatopunH (JI. HW. Tyx), a gaa TymanHoctu Opnona ua 40-cm 
(F=160 cm) acrporpade Kppimcxoi  actpodusdyueckoi o6ceppaTopuu 
(O. 1. Hokxyyaepa). na crangaptTuzsaunu nociyxKuin TyMaHHocTs M 31 u 
yuacTKH B TYMaHHOCTH Opnona, AI KOTOPHIX 43 YHOMAHYTOH BbIle paGorbl 
A. B. Mapkopa 6bWIH H3BeCTHbI APKOCTH B 3Be3HbIX BeHYHHAaX. M3mepe- 
HHe movepHeEHHH Ha HeraTHBax ObLIO MpoBewqeHO Ha CaMOperncTpHpyrolleM 
MukKpodotTometpe Kptocca. Satem OblIH MOCTpOeHbI H30(OTbI, HHTerpupo- 
BaHHe KOTOPbIX JlaJlO CYMMAPHY!O APKOCTb HCCeAYeMbIX TYMAHHOCTeH B 
SBe3{HbIX BeTHUHHAaX. [IpHHHMand BO BHHMAaHHe OTHOCHTeJIbHbIe HHTCHCHBHO- 
CTH 9MHCCHOHHDIX JIMHHH B CIIEKTpe WH 3HaA PaCCTOAHHA WO TYMAaHHOCTeH, ObI- 
JIM BBIUHCeHbI aOcomOTHBIe PoTorpaduyeckue 3Be3RHbIe BEJIMYHHbI, T. e. 


CBeTHMOCTH, B wAyuyax Hy. TyT Hao OTMeTHTb, 4TO IPH MaHHbIX - BLIMHCJe- 
HHUAX He YUHTbIBAJICA HENPePbIBHLIN CieKTp’ TyMaHHOCcTeH. CBerHMocTH Ty- 
MaHHOCTeH CpaBHHBaJIMCb CO CBeTHMOCTbIO MlaHeTapHoH TymMaHHocta NGC 
6572, JWId KOTOPOH yKa3aHHad BeMUMHa Oblia M3BecTHa Mo padore DB. A. 
Boponuopa-BeabamuHosa. 
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Ilo mopmyste B. A. AMO6apuymMaHa ObliM BEIUMCHeHDI Maccer NGC 6618. 
H TYMaHHOcTH Opnona. C yueToM H3BeCTHOH ONATb Ke MoO pabote B. A. Bo- 
pouyoBa-BenbamuHoBa Macchl NGC 6572, 6piu onpetemeHbl Macchi AHb- 
(Py3HbIX TYMaHHOcTeH B aOcOvIIOTHBIX eqHHMWax. Macca TtymanHoctu. NGC 
6618 oka3asiacb paBHol 515 M@. a TyMaHHocTH OpnHona—280 Mo: 

Mexs3ea u Anep npospemu B 1941 rony, c JiebIO ONpeesIeHHA 3JIEKTPOH- 
HbIX MJIOTHOCTeH, cCleKTpooTromMerTpuHyecKkHe HCCeMOBaHHA pAHa HanOovree 
“sPKHX IlaHeTapHbix TyMaHHocTeH [40]. CoorBetcrByloulve CHHMKH O6bIIM m0- 
JIy4eHbl AMM Mp MOMOWIA KBaplieporo Geciemeporo ciekTporpada. IIpu- 
FOAHBIMH JIA H3YYeHHA OKa3aNcb cneKTphi NGC 1535, 6543, 6572, 6826, 
7009, 7027, 7662 u JC 418. Spesnow cpaBHeHua cayxKuna 7, JleGeas. 


CnekTporpaMMbl TyMaHHocTeH ObliH OOpaOoTaHbl Ha MHKpOdoTomerTpe. 
INeKTPOHHAaA MJIOTHOCTh OMCHHBaacb B OCHOBHOM IO HHTCHCHBHOCTH HH- 


repBasta p 20 A G6aJibMepoBckoro KOHTHHYyMa, MO @opmyvle, BbIBeeHHOH 
Meu3eiom. B Ta6snuue I RaHbl pe3sybTaTbI BLIMHCJIEHHH. 


Ta6bsauua 1 


~N NGC J Ne (94/cu*) 


7027 9.3 103 


6572 17 
6826 7 
6543 18 
7662 20 
7009 33 
1535 13 
JC 418 12 


MyHaMeHTaJIbHbie HCCJEAOBaHHA, MPeHMYLWIECTBEHHO ra30Bbix Wupdys- 
HbIX TYMAHHOCTeH ObiWuIH MpoBegweHbt B 1949-1957 rr. B KpbimcKoH acTpo- 
dbusnyeckoH o6ceppatopuu TI. A. Watthom u B. ®. [ase [13—26]. 

IIipH MOMOIMLM BeCbMa CBeTOCHJIbHBIX KaMep c MMameTpamMu 64 cM H 
45 cm (oTHOCHTebHOe oTBepcTHe |: 1.4), B TakKOH KOMOHHAIMH CO CBeTO- 
HIbTpaMH, YTO MOMKHO ObWIO BbIPe3aTb Y3KHH YUaCTOK CMeKTPa OKOVIO JIH- 
HHH Ha, Obl MoyueH OOWIMPHbIN pad GOTOCHHMKOB Pa3JIMUHBIX OOsacTeX 


TanakTuku,. [[]pHMeHeHHad MeTOAHKA Jala BO3MO2KHOCTb OTKpEITh 50 200 
paHee HeH3BeCTHBIX ra30BbIX TYMaHHOCTEeH. 

TlomyueHub HaGtofaTeIbHbIh MaTepHasd Obit OOpa6oTaH co MHOTHX 
TOUCK 3PCHHA. ITO WaJIO BOSMOXMKHOCTH CeaTb C.1eLyIOuMe 3aKJIOUCHHA Kap- 
HHaJIbHOrO 3Ha4eHHA. 

Mexay auddy3HbIMM ra30BbIMH TYMaHHOCTAMH H MOrpyKeHHbIMH B HHX 
3Be3namMu O—Bo cyulecTByeT reHeTMy¥ecKanH CBA3b. O6Hapy>KeHa BeCbMa 
XOPOIUO BbIPaKeHHaAd TeHACHWHA TYMAHHOCTeH aCCOLLMMPOBaTbCA CO 3Be3- 
amu Tuna O, B ocO6eHHOCTH C KPATHBIMH 3Be3,aMH WAM rTpynnamnH 3Be3q O, 
MIpHuemM TOC1eHHe MpeMMYyULECTBeHHO PacnOvlaraloTca B WeHTPaJIbHbIxX OOwa- 
CTAX TYMAHHOCTEeH. 

OpveHTauHaA OTACIbHBIX TYMAHHOCTeH H HX MeTaeh MpeHMyllecTBeHHO 
HalpaBlleHa BOJIb ravlaKTHYeCKOrO 3KBAaTOPa. 

Maccbl TYMaHHOCTeH MpeBOCXOAAT CYMMAPHYIO Maccy 3Be3]1, OTBETCT- 
BeHHBIX 3a HX cBeyeHHe, TInorHocTH B CJlaObIX TyMaHHOCTAX MopagKa Jo 10 
IIPOTOHOB B OAHOM KyOH4eCKOM CaHTHMeTpe, a B APKHX ZOxo“HT Jo 100 cm~*. 
Maccpht aApKux TYM@aHHOCTel KOJOCCaJIbHbI,—HanpHMep, via TYMaHHOCTeH 
NGC 6523, 2237 u 6618 on onpenetenb paBHeimu 3200, 5800 u 260 cou- 
HeuUHbIX MaCC, COOTBETCTBEHHO. 


7. ad.bm. sbAMHoag. mdb. dsogm., Ne 23 
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Jina 23MHCCHOHHBIX TyMA@HHOCTeH ABJIAeTCH XapaKTEPHBIM  ABHIKCHH’ 
WX BelllecTBa H3 WeHTPaIbHbIX OGacTeH K NepHiepHHHbIM WacTAM. Canje- 
TeJIbCTBOM 3TOFO ABJIAeTCA HasM4YHe B TYMAHHOCTAX OCTATKOB o6o0104eK, KO- 
lel, Hw YT, WH WSBECTHOe cOcpeMoOTOYeHHe MaTepHH MO nepudepuu. 

Ha ocHope aHau3a (vJIOKTyYalMH APKOCTH TYMAaHHOCTeH YCTaHOBJIeHO 
HX WpoOJleHHe Ha 4aCTH B MpOWecce SBOJOUHH. 

OG6uapyxXeHo MposBleHHe MarHHTHOrO MNOIA [TalakTHKH B CTpyKType 
TyMaHHOcTeH. PakTOM FOBOPALIMM B NOIb3y STOTO ABAACTCA CHJIbHO BBITA- 
HyTan tbopMa HeKOTOpbIx TYMaHHOCTeH, YTO ABAETCA Pe3Y/bTATOM evcTBHA 
JIBYX ABJICHHH: NpeHMYWeCTBeHHOTO ABHXKeCHHA MaTePHH B TYMAHHOCTAX Ha- 
pyxKy H Me2x3Be30HOrO MarHHTHOrO NOS. HanpapseHve BbITAHYTOCTeH Ty- 
MAHHOCTeH coBMayaeT C HallpaBJIeHHeM MWIOCKOCTH IIpeHMYLLeCcTBeHHOrO KO- 
jleOaHHA 3vIeKTpHYeCKOrO BeKTOpa cBeTa 3Be3, ONPeAeIeHHbIM Ha OCHOBE 
MOJIAPH3alMOHHEIX HaOMOAeHHH HW ABMAOUIMMCA XapaKTepHCTHKOH HalipaB- 
JICHHOCTH MAFHUTHbIX CHJIOBLIX JHHHH B TalakTHKe. 

Hauunaa c 1951 roga B acrpocdbusmyeckom uHcTATyTe AKafeMHu Hayk 
Kasaxcxoli CCP B. I’. ®ecenkosbim copmectuo c JI. A. PoxKKoBcKHM IIpo- 
jlenaHa OOWHpHad paOoTta MO HW3yYeHHIO Fa30-IIblJIeBbIx TyMaHHocTei [27—— 
—31], Ha6monaTenbHbi MaTepvat Obl MolyyeH Ha 50 cM Me€HHCKOBOM 
reneckone MaxcyTosa Koucrpykuun B. K. HMoannucnanu. TymanuHoctu do- 
TOrpadupoBaHcb Ha OOBIMHBIX MaCTHHKaX H MO MeTONHKe MpHMeHeHHOH 
T. A. Illaiivom u B. ®. [ase, T. e. Ha MaHXpOMAaTHYCCKHX WaCTHHKAX C 
IIpHMeHeHHeM KpacHoro cBeTODHIbTpa, YTO LaBaslo BO3MOXHOCTbh NOJLY4aTb 
H306paxKeHHA TyMAaHHOCTeH NpakTHyecKH B JTydaXx BOMOpOAHOH sMHHH Ha. 


A o6pa6oTKH HaOl0qaeMblx ABICHHH, Aelalich pxAA 


Tiga KOMHYeECTBEHHOK 
BCHOMOPaTeIbHEIX CHAMKOB. Ha qororpadusx oOnapyxeHo yupesBbIUahHO 


6obulce pasHooOpasve BHeLIHero BHa TYMaHHOCTeH. Hammune spkux cryc- 
TKOB, CBCTABIX FpaHki, MEKLY PasviHYHbIMH TO APKOCTH YacTAMH TYMAHHO" 
CTH, O60I0UeK, H3OJIMPOBAHHbIX APKHX BOJIOKOH pasHO JWIHHbI, TOMUIHHbI 4 
(bOpME! HHTepiipeTupyercd KaK CBHJCTEJIbCTBO BOSMOMKHBIX HHTCHCHBHBIX 
mpolleccoB KOHZeHCaluh nmuddy3How MaTepuu. BriqsunyTa rumotesa o6pa- 
30BaHHA 3Be3 p Fa3OBbIX BOMOKHaX OmarofapaA HX paciady Ha OTACAbHBIC 
CrycTKH MMO0THOrO ra3z0Boro BelllecTBA. 

O. Buncou u Annep 8 1950 roy mposemm nogpobHoe HcCeoBaHHe 
CTPYKTypbl IiaHeTapHOw TYMaHHOCTH JC 418 [55]. Ha6mogaTenbHbIM Ma- 
TepHaJIOM CY KHIM GecilleneBbie CMeKTPOrpaMMBI, NOAYYCHHBIC | Ha 100” 


pedsextope. Brio ucciegqopaHo pactipeweieHHe APKOCTH BLOb paluyca 
[NII], JOM, (OT, 


TyMaHHOCTH B H3JIYYeHHH: BOZOPOMHOTO aTOMa, FeJIHA, 
[Nelll], [SHI]. BrraucneHbl mpocTpaHcTBeHHble TVIOTHOCTH H3IyYeHHA B 
apr/cek.cm? BHOAb paquyca. 3aTeM, oMpefevieHbl KOHMeHTPallny 9JIEKTPOHOB 
HM pasJIMYHHIX HOHOB JWIA pa3IMUHBIX paccTOAHHH oT Apa TYMaHHOCTH. 

Ilo cdororpaduu, nomyyeHHow Ha 200” pedaexrope, MuHKOBCKHH H Aa- 
jlep mpopemm coroMeTpHyeckoe HCCeEAOBAHHE rHraHTCKOH MwiaHeTapHOH TY- 
manunoctu NGC 3587 («Cosa») [56]. YcraHoBeHO CpaBHUTeIbHO PaBHOMep- 
Hoe G6eccTpyKTypHoe paciipeleseHve APKOCTH TO AHCKY TtymMaHHocTu. B 06- 
jlacTH OKOIO WeHTpa, CHMMeTpH4HO OT Apa, HMEIOTCA Ape KOHJCHCAIIH, To 
<OTHOCHTeNbHOM 3Kcno3suuun» Keptuca, c MpuBieveHHem oTosseKTpHe- 
CKux pesyibTaToB JIuamepa wn Asepa, OlleHeHa APKOCTb TYMAaHHOCTH B 3€- 
JIQHBIX HeEOYAAPHBIX JMHHAX nu H8, BbIPaKeHHAaA B apr/cek.cm>. QulekTpoHHaA 
NWJIOTHOCTb H Macca TYM@HHOCTH, OLLeHeHHbIe MO PaccTOAHH!O 3630 mc, WaH- 
Homy BepMaHom, paBHbl ~50 cu~*+ u~2 MO. Ho, cautaa pacctonHne 3aBbl- 


IIGHHbIM B TPH Pda3a, CievlaHO NMepeBbIGHCJICHHe H NOMLYYCHO WIA BbIMIeyKa- 
SaHHBIX BelMuHH 75 cm * H 0.15 Mo. 
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HbIX APKOCTAX MlaHeTapHbIx TYMaHHOCTeH, MOYYeHHBIX Ha OCHOBe (botrorpa- 
<pHyeckolt oromertpuu. | 

IIpu SAEKTPOPOTOMETPHH TyMaHHocTeli OblIM MIpHMeHeHBI Ape pa3ny. 
HHble METOAHKH H3MepeHuit H3JIYYeHHA TYMaHHocTeill, Ileppas u3 Hux OCHOBLi- 
‘BallaCh Ha mpomMepax MOHOXPOMATHYeCKHX H306paxKeHHy; TYMa4HHOCTeH, no- 
“IYYaCMbIX MPH MOMOULH OObeKTHBHOE IPH3MbI B KOMOHHALHH Cc KamMepoit 


Q 
UImunra. /{ucnepcusa npn stom PaBHAnach 160 A/mm y Hg. Macutra6 Teec- 
Kola aBaJl BO3MOKHOCTh pa3menuTD HSAYYeHHe HeOyIApHOrO § jy6vlera 
(Ni+No) or Ag. Wutencusyocrs stux APKHX MOHOXpoMaTHyecKHX H300pa- 


2KeHHH HW OblIa H3MepeHa. B OOJIBUIMHCTBe cJly4aeR yHaJlOCh pa3pellHTb TaK- 
Ke H3Jly4eHHe TyMaHHocTeli BN, x No. B kayectBe 3Be34 CpaBHeHHA OBI 


-B3ATbI % JIHpbt H a Jle6ena, mo Ha6moneHuam KOTOPbIX Ha Ppa3JIHUHBIX 
“SCHHTHBIX PaCCTOAHHAX oOnpenensuCE aTMOC(epHan ZKCTHHKUMA MW CHeKT- 
PaIbHan YYBCTBHTeIbHOCTh altapatypbt. Ha ocnope szaHupix HaOlo enn 


MN ee 
“OLIN BbIUHCeHBI OTHOLIeHHA HHTeCHCHBHOCTeHt ENN) u HIND na OJIHH- 


KH) [(N,) 
HanaTH ljlaHeTapHblx TyMaHHocrTel. CpapHenne H3MepeHHH TyMaHHocTely 
‘© M3MepeHHamMu Bern u Jlene6a nano BOSMOXHOCTb M0. ONHCaHHOH BILIe 
MeTonHKe B. A, AmOapuymana, BbIaHCAHTE HOBEPXHOCTHBI€ APKOCTH TyMaH- 


-HocTeH B apr/cex.cm?2 B ayuax Ni+Neo u Hg. CpasnHeune, ONpeAeIeHHOH B 
STOH pa6ore oTosekTpuyecku, MHTCHCHBHOCTH H3J1yYeHHA TyMaHHocTelt 
B Ni+N2 c uaiyyenHem B 4363, B3ATHIM cormacHo otorpaduyeckuM on- 
PEAECHHAM, 14/10 BO3MOXKHOCTb BLIYHCIHT 6omee TOUHO 3JIEKTPOHHbIe Tem- 
HepaTypbl TyMaHHocTel. 3atTem 6nLIH BBIMMCJICHbI, TaKXKE C MPHBeYeHHeEM 
‘PacCTOAHHH TyMaHHocTelt no BepMany, Konuentpanun 3JIEKTPOHOB B TYMaH- 
-HOCTAX. 

B apyroit pa6ote JIwa1ep TIpHMeHH HHYto MCTOJHKY H3MepeHHi. Ha6ut0- 
AlCHHA BeJIHCbh Ha 24 qIOHMOBOM KaCC€rpeHOBCKOM TeJIeCcKoNe C MaCIUTa6om 
B @OKaIbHOH MockocrH 14”/mm. M3yuenue TyMannocteit H3MepAJIOCh Yepe3 
1Ba HJIbTpa: MHTepiepeHUHOHHBI, BIPesaloMMit ObnacTE cnekTpa 4900— 
5050 A, B KOTOpylo Bxo.MIn WHHHH N,; w No, nw xKeNTHIT CBETOPHIBTp B KOM- 
‘OHHAaLHH C SJIEKTPOPOTOMETPOM, OXBaTHIBAIOLIHi HHTepBal MexkaAy 5100 x 
‘6000 aurcrpem. Jing CPaBHeHHA H3MEPAJIHCh 3Be3NbI aHANOrHUHOrTO Cc CowH- 
eM CI€KTpasbHOro Tuna. TulaTenbHO 64EIO YUTEHO BIHAHHe CBeyeHHA sep 
TyMaHHocTeH. Brio usmepeno 13 TYMaHHOCTeH, MpHyemM cpeaHw HHX 6BIO. 
CEMb PaHee H3MEPeHHBIX Yepe3 OObEKTHBHYIO MpH3My. OnsatTb xe c MpHMe- 
‘HeHHeM Merona B. A. AM6apuymaua ObWIM BEIBeReHH NOBCPXHOCTHBIe ApKo- 
‘CTH TYMAHHOCTeH B H3IYYeHHH 3e1eHOrO AyOseTa woHa KHcnOpoga. C nipHB- 
~JI€Y€HHEM H3 NepBol pa6oTHl OTHOCHTeEIDHEIX HHTCHCHBHOCTeH Oba BBIYHC- 
-JleHa MOBePXHOCTHaA APKOCTS TYMaHHocTeH B wlyuax Hg. Ilo na6monenuam, 
‘C MPHBIeveHHeM OTHOCHTeIbHEIX HHTeHCHBHOCTelt TYMaHHOCTeH B pa3IHU- 
‘HEIX MOHOXPOMATHYECKHX Jy4aX H3BECTHEIX 0 pesybTaTam «otorpadu- 
‘WeCKOH CHeKTpOOTOMETPHH, BLIYHCJeHEI oTorpaduyeckne 3Be30Hble Benu- 
‘MHHBI TyMaHHocTeH. Ha ocHoBe mpomepog -B XKeJITOM @ubTpe, a Takxe JO- 
HOAHMTEbHO BbINOHEHHEIX H3MepeHHii c MpHMeHeHHem HHTep@epeniHou- 


‘HOrO (HIbTpa c mponycKaHHem Mexkiy Hy u He, re 2MHCCHORHOe u3nyueHHe 
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TYMAHHOCTeH OTCYTCTBYeT, ObIIM BbINHCIeHbI PoTOorpaduyeckne UH POTOBH3Y- 
AJIbHbIeC 3Be3HbI€ BeEHYMHbI AMep HaneTapHbIX TYMAHHOCTEeH. 

Pesyapratp! pa6orst Jluiiepa wu Aumepa, Kak ObLIO OTMeYeHO BBIILIe,. 
MOKa3a/id HETOUHOCTh ONpeeAeHHH MOBeEPXHOCTHBIX APKOCTeH MaHeTapPHbIx 
TYMAHHOCTeH, MpOBeAeHHEIX paHee MeTOZOM doTorpaduyeckon oTromerpun.. 
Jina wavuocTpalwuH 2TOrO MpHBOAHM TaOuMy 2, COCTaBJIeHHy!O Mo JaHHbIM 
Ta6inubt 6 pab6oth JInmnepa [58]. B neppom cTom6ue TaGJIMIlbl HaH HOMep: 
TyMaHHocTH Mo Kataiory NGC, so Bropom cTomOle NpHBexeHO OTHOLIeHHe: 


-3HaYeHHA MOBePXHOCTHOH ApPKOCTH TyMaHHOCTH B wy4ax Hg, ompezemennou 
cbotorpaduyecku Men3esiom u Astepom [40], kK 3Ha¥eHHto, ompeqeneHHoMy 








JlusiepoM. 
Ta6sauua 2 

h 0 | vt 

NGC 5B /Ss 
40 48.0 
1535 7:8 
6543 6.5 
6572 5.1 
6826 7h 
7009 14.0 
7027 5.0 
7662 20.0 
JC 418 0.9 


EcJIM MOBepXHOCTHbIe APKOCTH, BbIMHCIeHHbIe Ha OCHOBe oTO3eKTpHye- 
CKHX, CUHTaTh OJM3KHMH K HCTHHHBIM, TO OLIMOOUHOCTb OMpeweseHHH APKO- 
cTeH MeTOJIOM doTorpamuyeckOH POTOMeTPHH MO-BHAHMOMY CJIHLUKOM BeJIHKa. 

Haim onpeaeleHuaA MOBepXHOCTHbIX APKOCTeH TYMAHHOCTeH Ha OCHOBe 
HX (OTORTeEKTPHYecKOH GoToMeTpHH, MpOBeeHHOK MO APyroH MeTOAHKe, 
O61H3KH K 3HaueHHAM JlaHHbIM JIMiepom. TemM CaMbIM BbIBOJ, O OOJIbHIMX 
HETOUHOCTAX MeTOAOB oTorpaduyeckoH OTOMeTPHH B OTHOWICHAH TYMaH-. 
HOCTeli MOATBEPKMCH OKOHYATeAbHO H HeKeMAaTebHOCTh yNOTpeOeHHA 3Ha- 
YeHHH MOBePXHOCTHBIX APKOCTeH, OMPeMeMCHHbIX NO STOMY MeTOJy, ACHA. 

Bupovem sToT Bonpoc Mbl MompobHee OyeM H3JlaraTb B COOTRETCTBYW- 
sILeEM MeCTE. 

Kaaccuyeckan padoTa mo ciekTpo@oTOMeTpHyeCcKOMy  HCC.1eOBaHH1O 
TiaHetapHol tyMannocta NGC 7027 GOpita BemmoHeHa Awmepom, BoyaHom 
uy Myuxosckum [59]. 

Ha6mtonaTeIbHBIM MaTepvas TotyyeH Ha 200’, 100” teaeckonax Buuco- 
HoscKoi wu TlasiomapcKolt oOcepBaTopHit Hu oTYacTH Ha 82” pedeKxTope Mak- 


moHabaAcKoll oGcepsatopun. Tipumensanch Gombuine aHcnepcun 6.7 A/vM 
oO : 
56 A/MM H jourve 9KCNO3HLMH, MOXoAAMHe Yo 20 yacos. Cnextp NGC 


7027 uccnenopatca B uHTepBase 3200—9000 A. B pesybtaTe o6pa6oTKH 
HaGs0OeHHH WIa 263 AKHHH NOYYeHbI AJIMHbE BOWIH, OTOKAeCTBICHHH UH 
OTHOCHTeJIbHbIe HHTCHCHBHOCTH. 

Ilpyrux pa6or no cnekTpodoToMeTpHn MtaneTapHbIX TyMaHHocTeH MbI 
He 6yfeM yOMHHaTb 3Hecb. O HHX OyAeT CKa3aHO BM. III. 

Ilo cnextporpamMam, noayyeHHbim Ha 100” pedbiextope, OctepOpok u3- 
MepHI OTHOWeHHe HHTCHCHBHOCTeH KOMMOHEHT JTIHHHH! HOHW30BaHHOrO KHC- 
nopona [OII]—A 3727 8 anddy3Ho TyMaHHocTH Opnona, B 16 To¥KaXx Ok- 
pectuoctn Tparenuu [60]. O6HapyxkeHa Xopoulad KOppeAuMA MexKIy Be- 
JIMYHHOH YKa3aHHOrO OTHOIMeCHHA H MOBEPXHOCTHOH APKOCTbIO TYMaHHOCTH.. 
CoraacHo TeopHH, pasBHToi CHTOHOM, BbIYHC.TeHbl 9IEKTPOHHbI€ fM.TOTHOCTH. 
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‘Okoulo TpaneluH 3sHayeHHe MAOTHOCTH paBHo 3:10 3/cm3, B 15’ x toro-3anazy 
oT Hee 3:10 93/cm?. 


Tlogqpo6ubie oToMeTpHyeckue HCCIeMOBAHHA ObVIH MPOBeeHLI C LesIbIO 
HM3y4eHHA OJHOTO H3 3aMeuaTeAbHeHWIMX OObeKTOB Hauieh Tamaaxruxu-—Kpa- 
OOBHTHOH TYMA@HHOCTH. 


®Pororpaduu, nosyuenHpie Baaye [61] mpx nomoum 100” pedaextopa, 
P pa3JIHMUHbIX OGACTAX CMeKTpa, NOKa3bIBaloT, YTO Kpa6oBuxnHad TYMaHHOCTD 
‘COCTOHT H3 JBYX B34HMONPOHHKAIOWIMX 4aCcTeH CBETHINeHCH MATePHH: BOJIO- 
KOH, H3JIy4alOulMX SMHCCHOHHbIe JIMHHH HW aMOPHOH MaccbI, XapakTepH3ylo- 


ljeHcH HempepbiBHbIM CBeyeHHeM. Boviee vem 80% H3myyeHHAH TYMAHHOCTH 
TIPHXOMHTCH Ha ee amopduyro yactp. 


CnekTpodoromerpuyeckve ucceqoBaHua Muxxoscxoro [62] nogzrsepan- 
JIM BbIleyKa3aHHoe. Bbwio O6Hapy2KeHO, YTO BOOKHa Kpa6oBHaHon TymMaH- 
HOCTH H3/1y4alOT 3MHCCHOHHbIe JIMHHH CylenyiouMx asiemenTos: H, Hel, Hell, 
{NII], [OT], [OM], [OT] « [SU]. Tpwsem, wuHuu soxopona ca6pl wu mpaKtu- 


‘UeCKH BCe H3JyYeHHe TYMAHHOCTH COCpeHOTOYeHO B HelpepbIBHOM CilekTpe 
ee aAMOP@HOH 4acTH. 


O6psacHeHHe MuHKOBCKHM MpOHCXOKeHHA HaGJOMaeMOH HHTeCHCHBHO- 
‘CTH HelipeppiBHoro cnekTpa Kpa6oBunHouw TyMaHHOCTH TpeboBaIO HaweneHHa 
3Be30bI, BO3s6yxKalouleH CBeYeHHe TYMAHHOCTH, (PeHOMeHaJIbHbIMH CBOH- 
‘CTBaMH. 

B fasbHeHiem Oblvio OOHapyKeHO MOULHOe panvousmyyeHve Kpa6osus- 
HOW TyMaHHocTH. VM. C. UknoscKkun [32] ana o6bacHeHHA, Kak onTHYeCcKOro, 
‘Tak H padqHOUsyueHHA OBI MpeiowKeH OJHH U TOT Ke MeXaHH3M—TOPMO3- 
HOe H3JIyYeHHe P@IATHBHCTCKHX QICKTPOHOB B MArHATHOM TOJle TYMaHHOCTH. 


B 1953 rony M. A. Bamakuase [33] u B. A. Hom6posckuii [34] oTkppt- 
JIM MOJAPH3allHIo ONTHYeCKOrO paxNou3siyyeHHa Kpa6opuaHow TymMaHHocTH, 


4UTO TOBOPHT B NOIb3yY Me€XaHH3Ma CBeyeHHA, MpensiomwenHoro MV. C. LKnos- 
CKHM. 

M. A. Baliakuy3e Ha OCHOBe (OTOMETPHH HeraTHBOB, NOMydeHHbIX Mp 
Na3JIMYHbIX OPHeHTalHAX MOMApOW Aa, OblIO yCTaHOBJIeHO, YTO CTerleHb Mo- 
<iipH3aunH B Kpa6oBpuqHOH TYMaHHOCTH BeIMKa, Nopayka 22%. 

B. A. Jlom6popckuM, Ha OCHOBe 3JIeEKTPOPOTOMeTPHYeCKHX HaGJIOTeHHH, 
Oba NOJyueHa, AIA UWIeCcTH H3MepeHHbIX OOsacTeli TyMaHHOCTH pa3MepoM 
3 KBaj[paTHbIX MHHYTHI, cTeneHb MovApH3amMH oT 9 no 15 npouenTtos. Tipu 
STOM BbIACHHJIOCb, 4YTO HallpaBseHHe NPeHMYLeCTBeHHbIX KONeOaHHH VIA 
Bcex OG6acTeH MIpHMepHO OHHAKOBO. 

Boslee eTaJIbHble NOJIAPH3ALHOHHbIe WCCeLOBaHuA—ororpaduyeckue 
H doTosiekTpHueckHe—BbInomHeHbI T. A, [atnom, C. 5B. [lvKeabuepom, 
P. H. Uxcanossm [35], 9. E. Xauuxanom [36], Ooptom u BanpasBerom [63]. 

CorsacHo pa6otam [36, 63], Koropble Hao C¥HTaTb HaHOoslee TOUHDIMA, 
NOMAPH3AUHA B OTIEJIbHbIX MeCTaX TYMAHHOCTH OU¥eHb BbICOKa, NopagKa 50— 
60%, B HEKOTOPbIX TOUKAaX OHa MOXeET ObITh HW NOHO. Tlonapu3auua He pa- 
WHasbHa. Han6oee apkue O6JIacTH TYMaHHOCTH NOKa3sbiBaloT HaHOOJIbUlylo 


novspH3auH1. OueHka Maccbl BOJIOKHHCTOK uacTu Kpa6oBHyqHOoH TyMaHHO- 
CTH aeT 3Ha4deHHe NopsAAKa coTOH Maccbl ComHma. Macca amopduon xe 4a- 
CTH TYMAHHOCTH, BePOATHO, COCTABJIAeT MHJIIHOHHY!O JOJO YKa3aHHOH. 
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Taaspa Il 


HABAMOZATEAbBHAA ANMAPATYPA 


§ |. Tenecxon 


B KayectBe MuTaioulel ONTHKH 2eKTpopoTometpa Obl NpHMeHeH 33-cm 
pedviextop A6acrymaxckoi oOcepBaTopun, cKoHcTpyuposannnlt H. T. Mo- 
HOMapeBLIM H MOCTpoeHHHIH B Jlenuurpage, B locynapcTBexHom Actpouo- 
MHYCCKOM HHCTHTyTe, B 1932 r. Pedsexrop—xmaccuyeckoro Tuna c mapa6o-- 


JIMN€CKHM [TJIaBHbIM 3epKaJIOM. JlaHHble O06 onTHKe pe@.1ekTopa NPHBeJICHbE 
B Ta6Hue 3. 


Ta6suna 3 

Alwamerp napaOouud. sepKana. . 2... 330 MM 
Taapppt dboxyc . .. kk. 1650 MM 
SKBUBINEHTHBIA CboKyc s+ * © « » 5000 MM 
OTHocuTesbHoe OTBepcTue . . . 1 wl be 
NACE gs gg a gible de Sea ae he oaerge AD 
Padouaa naomasb napaboaua. 

sepkalla C yYeTOM SKpanupoBaHus 

rutiepOOmmy. sepKawom, =. | sw 5, 776 cM? 


SepKasia pedbiekTopa aJOMHHHpOBaHL, AMOMUHUpoBaHHe 6510 lIpou3- 
BENCHO Mepel HavaJIOM HalluX HaGJIOMeHHH we OCTaBasIOcb 6e3 3aMeHHI JO 
MX OKOHUWAHHA. 

Moutuposka pedbekTopa BHoUHas., Kpyri CKOHeHHA 4 TpaAMmoro Boc- 
XOMACHHA PaSHeCHbl MOBOVIbHO YacTo. Lena AeleHua, Kak Kpyra CK/OHe 
HHA, Tak H Kpyra BOCXOKeHHA paBHa 15 MuHyTam Ayru. Pedbextop cHa6- 
eH 100 MM THOM, HMeIOWIHM NO3HILMOHHDEIT MHKpoMeTp. MokycHoe paccTo- 
aHve rufa 150 cm. B Hayane Halle paOorTh ruq pacnomaran JIMUIb lIpamMow 
MNOACBETKOH HHTeH B OKyJIApe, YTO WaeT B MOWe 3peHHa OCBeLIeHHbIT Pou c 
TeMHBIMH HATAMH. B cBxa3H C HavaJIOM HaGsMlOseHHH cCpaBHHTeTbHO ca6bIx 
H TIPHTOM MOBEPXHOCTHBIX OObEKTOB, TPpYHO BbIJ[eIAIOUIMXCA Ha OCBeILeHHOM 
(oHe, MPHUWWIOCh H3rOTOBHTb Mpucnoco6meHve AIA OOKOBOH MOACBeTKH HU- 
TeH. IIpu 9TOM, Kak H3BeCTHO, HMeeM TeMHOe MOWIe CO CBETAULMMHCA HHTAMH. 
IIpa Takoi NoAcBeTKe HaxoxKJeHve WH FHAMpOBaHHe Habmo_aemoro ObbeKTa 
CPpaBHHTe@JIbHO OOserueHo. 


HckaTeb pedbekropa uMeeT o6beKTHB B 25 MM H TO1Ie 3peHHa no Tpex 
rpafycos B WHaMetTpe. CylaOocTbh WCKaTeA MOq"aC 3aTPYNHAIAa HaxomKenne 
HanOowlee claObix OGbeKTOB H3 Halle nporpaMMbl HaGwozenuh, MOSTOMY 
K pedslekTopy B TaKHX CAy4adx NIPHKpelsavicd OMHOKYAPHBIM KOMeTONCKa- 
Teb Lleficca, umerommit 100-mmM o6bekTuBhl WH 6ONbUIOe Mowe 3peHua. Uaco- 
BOH Me€XaHH3M TeslecKona rupeBon. | 


Ha Bbrxome Teseckona MoMellleHa JIHH3a @PaOpu, Mawulad vs06paKenne 
rlaBHOro 3epKasa pedtekTopa. [Ipw Kpensenun seKTpodotromertpa K Teslec- 
KOMNY H306paxKeHHe 3TO COBMelaeTCH C POTOKATOZOM YMHOXHTeIA HIM co- 
Toaementa. IIpouenypa PoroMeTpHPOBaHUA COCTOHT B TOM, 4TO H3MepHeTCH 
OCBeCLIICHHOCTbh TaBHOTO 3epKaJla TejlecKolla, KOTOpad o6ycIOBNeHa BeJH- 
“YHHOH CBeETOBOH SHEprHH, Mamarolleh Ha Hero OT HaGwlogaemMoro OObeKTA. 
IIpumenenuve onruyeckol cxeMbI c MH30H Pa6pu BecbMa CyLLeCTBeHHO, T. K. 
STO WaeT BO3MOXKHOCTbh YCTPaHHTb Te OWHOKH H3MepeHHH, KOTOPbie MOryT 
BO3HHKHYTb MPH *OKaJIbHOM H300paxKeHHH HabsOMaemoro O6beKTa (Hanpu- 
Mep, 3Be3bl) Ha MoOTOKaTOZe YMHOXKUTEIA HIM PoTowIeMenTa, He O6Mana- 
}OUlEM OJLHHAKOBOH UYBCTBHTeJIbHOCTbIO BO BCeX CBOHX TOUKAaX. 
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DaeKT POoTOMe’T PHA APKHX MAaHeTAPHHIX H AHDYSHHX Pa3zsoBbix Ty MaHHOCTeH 
ep er A 


§ 2. BH60p yMHOKHTeAA 


B AGacTyMaHcKoH acTpotusnyueckon oOcepBaTOpHH B 1937 rony Obi 
yCTaHOBJeH 3Be3HbIM aseKTpodoromerp, paspa6oraHHbl B. 5. HaKoHoBbIM 
u II. IP. Kyauxoscxum [37], KoTOppI K MOMeHTY HauaJia HallHx Ha6v110 1e- 
HHii MaBam BO3MOXKHOCTh B KOMOHHalHH c 33-cm petbexTopomM coTomerTpH- 
poBaTb 3Be3aH no 7.0 3Be3qHOH BeJIBUHHBI. Bocnonb30BaTbcA AM JIA (po- 
TOMeTPHH BHOpaHHIX HaMH TYMAHHOCTeH HeJb3A OblIO, TAK KaK H3JIyueHHe 
60/IbIIHHCTBa 3THX OObeKTOB cuaGee 4YeM Y 3Be3, yKa3aHHOH BeJIHYHHH. 
BBHAy 2TOrO HeOGXOZHMO ObLIO CO3LaTb Ooslee YYBCTBHTENbHYy!0 alimapartypy. 
EctecTBeHHo ObLIO JIA 3TOTO BOCMOIb30BaTbCA BMECTO oTosMeMeHTa (Kak 
B d@orometpe B. B. Huxonosa u II. Fr. Kyanxosckoro) horoyMuoxutesem, 
JlajOULMM BOSMO2KHOCTb B KOMOMHAIMH C YCHJIATeeM NMOCTOAHHOTO TOKa C 
MaJIbIM KOSPDHIMeHTOM YCHJeCHHA MomyyaTh Oovbilyio NMowesHy!oO 4YYBCTBH- 
TembHoctb. Iposegennoe O. J. U3umucrapnupasn, A. JI. Ouleposuyem, 
C. ®. PognonosbiM MH HaMH UcnbITaHHe B AGacTyMaHCKOi oOcepBaTopHH 
gjleKTpotpoToMeTpa C YMHOXKHTeIeM, paspaOoTaHHOrO B Jla6opatopun doro- 
MeTpHH @u3HuecKoro HHCTHTyTa JleHHHTpaycKoro TOcyapcTBeHHOTO = YHH- 
BepCHTeTa, MOKa3aJIO BOSMOMKHOCTh OTOMETPHPOBaHHA Ha 33-cM petblek- 
Tope 3Be32, 20 9.5 3Be32HOH BeHUHMHbI [38]. 

B acTpoHomuyeckow mpakTHke HavOovblliee paciipocrpakeHve NOAyuHH, 
6narofapaA cBoeH BLICOKOH NoesHOH AYBCTBHTeJIbHOCTH W OXBaTy cHeKTpa 


or 3000 A zo 6000 A, (POTOYMHOXKUTeIH C CYPbMAHO-Le3HeBbIM KaTOAOM. 

Jina HawmMx Ha6sI0keHuH MbI PellIWJIM MPHMCHATh YKasaHHble YMHOMUTEIH, 

T. K, H3vly4eHHe MW1aHeTapHHIx Hw AAppy3Hblx TYMaHHOCTeH, B OCHOBHOM, CO- 
 epegoroueHo B yKa3aHHOM y4acTKe CreKTpa. 

Hamu 6pbl10 mpoBeneHo ucrbITaHHe JO 20 oTeyeCTBeHHbIX YMHOKHTeNeH 
mByx Tunos: PIY-17 wu PIY-19, c wesbio cpaBHeHHA UX OTHOCHTEMBHBIX HO- 
JIESHBIX UYYBCTBUTeIbHOCTeH HW OLCHKH BeJIMYHHbI TEMHOBOrO TOKa. 

Ymuomutetu PDY-17 umewT d1eKTpocTaTHYecKy!O POKYCHPOBKy 3ICK- 
TPOHOB U pacnostaratoT 13-10 THHOMaMH. BuiBoxk aHoga y HAX HaxOJMTCA OT- 
JI@NbHO OT UITHPbKOB AHHOZOB, YeEM MOCTHTaeTCA YOBETBOPHTeIbHaA CTO 
u301AuKA. PopMa PoToKaTowa He OTJHYAeTCH OT TaKOBOH JHHOLOB H oTo- 
acer mpoucxosuT GarofapaA OTpaxkaTebHOMY BbIMeETY ITCKTPOHOB. Tlepea 
tboToKaTOJOM, BO H36exKaHHe OOpa3z0BaHHA 3apxATOB Ha CTCHKAX Oa0Ha, 
paciomoKeHa HaxOMAllaach NOM OMpeMeIeHHbIM NOTEHUMAJIOM CeTKA At CO- 
O6UpaHUA ZJICKTPOHOB, YKJOHAIOWMXCA OT HanpaBsleHHA OT (POTOKAaTOAa K H- 
nony. [upuna doroKaToga MpHOMH3HTeIbHO paBHa 2 CM, a Nowe3Had BBICOTA 
0.7 cm. Tlocnenee o6cTOATeIbCTBO NMOMUAC BbISbIBACT 3ATPYAHEHHA B TOUHON 
IleHTPHPOBKe POTOKAaTOa NO OTHOMEHHIO K H3M€PHEMOMY CBETOBOMY MOTOKY. 

MoToyMHOKUTeIb PIY-19 orsmnyaeTcA OT MpeAbiAylero JHIWb APyTHM 
ycTpOHicTBOM oTOKaTOMa MH OAHHM JIMIUHHM JMHOJOM. PoTouyBCTBHTeJIbHBIA 
coh y Hero HaHeceH Ha CTeKJe, Ha TynocpesaHHow BepxHel dacTH OamioHa 
Ha lopepxHOcTH AuvaMeTpoM B 5 cm. PoTosdekT CKBOSHOH: S/IEKTPOHbI BBLTIC- 
TaioT 110 HalipaBleHuio pacmpocTpaHenua cBeTa. Bospulan MAOWayb cboroKa- 
TOMa [aeT IpeHMyllecTBO 3THM YMHOXATeIAM Tepe], ®3Y-17 B TOM OTHOUIe- 
HHH, YTO rapaHTupyeT NowHOe MoMagwaHHe cBeTOBOrO NOTOKAa Ha UX KaTOH. 

Jas WcnbITaHiaA YMHOKUTeeH HaMH ObMIH H3POTOBJEHbI ABa CieiHaJib- 
HbIX (tboToMeTpHyecKkHXx cTaHAapTa. Ileppplit u3 HUX COCTOH M3 MyCTOTeOrO 
lepeBaAHHOTO WHIMHApa CO CbeMHBIM JHOM H KDbILLIKOH. B weHTpe KpbIHIKH 
6biia roMetleHa 6.3-BOuIbTOBad JIaMnOuKa OT KapMaHHoro douaps. MuTeHcus- 


HOCTb €@ CBeTa MOXKHO ObLIO OCMaGHTb MyTeM MOMeILeCHHA PasIHYHbIX DwWIb- 
TPOB B 3a30Pe M@KAY UHIHHAPOM HM KPBIWIKOH WIM WHOM. Hapsgay c AJb- 
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TpaMH MOMeLia.10Cb TaKxKE MATOBOE CTeKIO, KOTOpOe OOeCMeYNBaIO paBHOomMep- 
Hoe pacmpeyeleHHe MJIOTHOCTH CBeTOBOrO y4kKa NO ero CeyeHHIO. 

Maaoe oTBepcTHe B WHe cTaHwapTa OrpaHHuHBalo CBeTOBOH NyyeK M10 
CeYeHHIO TaKHM OO6pa30M, YTOOI OH MOJHOCTbIO yMelllasIcA Ha cboTOKaTose 
pH 3aMaHHOM paCCTOAHHH Me2KAY KaTONOM HM HWOKHEH MOBePXHOCTbIO MHA. 
Tlnranne aMnouKH OCYLecTBIAIOCh OaHKOH UleouHoro, 100-amnep-yacoBoro, 
1.3-BOMbTOBOrO AKKYMYJAATOPa H KOHTPOJMPOBalocb BOJIbTMeTpoM. Haka.1 
JAMMOUKH MOMKHO ObWIO MCHATh NYTEM MOAKHOYeHHOrO MO MOTEHIMOMETPHYe- 
cKoH cxemMe 30-OMHOrO MpOBOJIOYHOTO peoctaTa. 

Tlo3mHee, 10 MOWyYeHHH CaMOCBeTALerocA paqHOakTHBHOTO MOpoilKa— 
pamuodmochopa, Obl H3roTOBeH BTOPOH POTOMeTPHYeCKHH CTAaH/apT, MOcTy- 
MKUBIIMH WIA HCNbITAHHA [pyro MapTHw yMHOxKuUTeNeH. CraHwapT mpeacrTaB- 
JISJL CAMOCBETAILMUCA MOPOWOK CMCIWAaHHbIN C alkeTOHOBbIM JIaKOM H HaHeCeH- 
Hbiii B BAe TOUKH Ha MeTaLAMYeCKHH AHCK, KOTOPbIM MPH HCMbITaHHAX YMHO- 
*KHTeeH MOMelasicd Nepex HX POoTOKAaTOOM. 

BbWwO H3POTOBeHO Ba J@IHTeIA HanpAXeHAS: OAMH IIA YMHOKHTeNeH 
O9Y-17 uw aApyrot zaa—-O9Y-19. Jleautenb HanpaxKeHHs MpemcTaBA CoOoK 
TONCTOe JOOHHTOBOE KO.IbILO C M@HbIMH ITbIPbKaMH, KOJIMYCCTBO KOTOPbIX 
COOTBETCTBOBAJIO KOJIHUCCTBY BbIBOAOB YMHOKUTeIA. K WITbIPbKaM MOC.1e10Ba- 
T@JIbBHO Ob IpHMadHbl MasioraOapHTHble BbICOKOOMHDIe CONMPOTHBJCHHA: 620 
KHJIOOM y JleHTeIA K yMHOKUTeTIO DIY-17 vu 350 KHAOOM y JIeIHTeJIA K 
OIY-19. 

ConpoTHBeHHA MpeABapHTeIbHO ObLIM OTOOpanbl H Apyr oT Apyra He 
OTAHYAaTHCb MO BelHdHHe Gomee Yem Ha 1%. JletHTetb CxeMaTHIHO NoKa3dll 
Ha puce. |. 





Puce. 1. JleauTeab HalpaKeHua 


Vcnpiryembili YMHOXKHTeIb BCTABIACTCA B KOJIbUO ACIMTCIA, 3akPemlA- 
jIcd B HEM GOOKOBbIM BHHTOM HM BCe efO BHIBOMbI THWaTeIbHO HpHManBa/WCb K 
COOTBETCTBYIOULMM IITLIPbKaM JleHTesA KOPOTCHBKHMH MPOBOONKaMH C JLBOU - 
Holl BUHUAOBOH H30KuMeH. TlopepxHocTb OaIOHa YMHOMKUTCIA THAT BHO 
NPOMbIBaaCb 9PHPOM C Lesbo YMCHbIICHHA TOKOB YTEMRH. 

Takum o6pa30M, YMHOXUTeb Ob TOTOB AVIA HCHbITAHHs. tleoOxOAHMO 
ObIIO MOMECTUTb ero B CBETOHEMPOHHLAeMbIA KOPTIYC. Kopnyca OblIH CieTaltbl 
H3 JIATYHHOH 2KECTH TOJIILMHOH B 1.5 mo. Iluranve yMHOxKHTeeH OCYHLECTB.1A- 
Jlocb CYXHMH aHOJHbIMH OaTapeAMH BACTI-60 un BAC-80. Tyr xe OTMeTHM, 
UTO H MIpH MabHelimeH paOoTe Mbl NPHMeHAIH AIA MHTANHA YMHO2KATETEH 
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cyxve aHogHbie OaTapevw yka3aHHOro THMA. Iiutanve oT mepeMeHHOrO TOKa 
yepes CTaOHM3aTOp HalpAxKeHHA ObWIO TPyAHO OCYHIeCTBHTb B YCOBHAX Ha- 
welt OGcepBaTOpHH H3-3a OTCYTCTBHA B TO BpeMA HeMpepbIBHOTO, KPyrvlocy- 
TOWHOTO CHaOKeHHA SeEKTPOSHEprHed. 

Or BbIBOMa aHOa TOK YMHOMKATeIA MOMaBasicA K OJHOIAMIIOBOMY YCH- 
JINTeMO MOCTOAHMOrO TOKA, Moce YerO H3MePAJICA YYBCTBHTCJIbHbIM 3€PKaJIb- 
HbIM PaJibBaHOMETPOM. 

Tlepspili 43 H3PrOTOBJICHHbIX (OTOMETPHYeCKHX CTaHAapTOB HaeBavicd 
IINOTHO Ha 3eKTPOOTOMeTP, YKYTbIBaJICA YePHOH MaTepHeH H H3MepPeHHA Ha- 
yvHaslIHCb. OHH OOBIYHO MpOBOAKIMCh MPH 3Hav¥eHHAX HallpAxKeHHA Hakala 
gjlamnoukn: 0.70, 0.75, 0.80, 0.85, 0.90, 0.95 u 1.00 BombT u HalpAKeHHAX Ha 
yMHoxuTese 820, 875, 940 min ®3Y-17 u 940, 1070, 1260, 1390 BombTt 
mia DSY-19. HanpsxKeHua Ha YMHOMKHTEMe MCHAIMCb B 34BHCHMOCTH OT MYB- 
CTBUT@JIbHOCTH TOrO HJIH HHOFO 3K3eMIMIApa. 

B ta6snue 4 npHBefeHbl HEKOTOPble MaHHble O pesyIbTAaTAX HECKOMDKUX 
YMHOxKUTeNeH 43 MepBow MapTHH HX, MOJIYYCHHbIX HaMH. B ta6anue 5 co6pa- 
HbI pe3yJIbTaTbl MpOMepoB CO BTOPbIM POTOMETPHYECKHM CTAaHAaPTOM HeKOTO- 
PbIX yMHOKHTeseH, NOIYYeHHBIX HAMM MO3qHee. QTo GbluIw YMHOKUTeMM THA 
©3Y-19, ormmuaioulueca oT paHHuXx HaM4HeM 3akpallleHHOH yuepHou KpacKoH 
‘flepeTAXKKH B MepeqHeh yacTH OasOHa. 
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Buayasie, WIA 3IeKTPOPOTOMeTpa MbI B3SIH YMHOMKUTeIb Ne 5 u3 Tab- 
JHubI 4,—THIa DIY-19. Ilo cpaBHenuto c YMHOKUTeIAMH MOY-17, kak BHTHO: 
H3 TaO/MUbl, OH OOaqaeT ClerkKa Me€HbUIeH Moe3HOH UYBCTBHTeJIbHOCTHIO, 
Ho, MbI mpeanown ero 43-3a Goble BEMHUKHEI (PoTOKaTOMa, YTO ObecneuH- 
BaJlO, pH KpemieHHu MoToMetTpa K petblekTOpy, NOsMHOe MonalaHne Ha oro- 
KaTOA H300pa>KeHHA PiaBHOrO 3epKasia TelecKOMa, CO3aBaeMOro JHH30i 
@a6pu w uMelollero No ceyeHHIO WHaMetp paBHbti 5 mm. B ganpuelinem, no- 
NOJIYYeHHU HOBO MapTHH yMHOXKuTeeH Tuna DOY-19 c neperaxKOH, yMHO- 
*KuTeb Ne 5 Obl 3amenenH Ne 9, s1y4auIMM, KaK 3TO BUAHO No Ta6uuue 5, B 
CMbICJIe MOJIE3HOH UYBCTBUTEJIbHOCTH. 

CriekTpaJIbHble YYBCTBHTEIbHOCTH OTOOPAaHHHIX AIA (OTOMeTPa YMHOXH- 
TewleH ObIJIM H3MepeHbI HAMM IPH NOMOLWM MOHOXxpoMatopa YM-2. Mouoxpo- 
MaTOp CHaOKeH cTeKJIAHHOH onTHKOH. T]pu3ma y Hero cmewiaHa H3 cTeKJa’ 
T®-3. Movoxpomatop mpequa3HayeH Jia pa6otbl B UHTepBate 3800 — 


10000 A. 

B kayecTBe HCTOUHHKA CBeTa CJIyKWa TOUeUHaA JiaMMa HaKaJIMBaHHaA: 
CU-62 (12 3, 100 Br), Bxogxllaa B KOMMeKT ceHcuToMeTpa @PCP-4. Llpe- 
TOBaA TeMMepaTypa JlaMIIbl, 10 MacnopTy, pH pexkuMe nutTanna B 10.62 B, 
paBHa 2850°+ 20° K. B kauecTBe HeliTpasIbHOrO HHJHKaTOpa CBeTOBOH 3HEprHH 
Obl MPHMeHEH TEPMOSJICMEHT CO CICQYIOULMMH XapaKTePpHCTHKaMH: COMPOTHB- 
JleHHe 12.2 oM, YBCTBHTeIbHOCTb 1.0 BoubT/BaTT, MpHeMHaA IIVIOWadb 
1X 10=\10 mm’. Tok oT Hero H3MepsAJICA 3€PKaJIbHbIM TaJIbBaHOMETPOM C BHYT- 
peHHHM conpoTusieHwem 18.7 om wu UYyBCTBHTembHOCTHIO 4.35107" a/mM. 
MpH paccTOAHHH Mey 3epKaJIblleM [TaJIbBAHOMeTPa H OTCYUeTHOM UIKaJIon: 
B 1 M. 

PacnpeleleHve 9HeEprHun B CIeKTpe JIaMMIbl ChepBa NMpoMepsocb TepMo- 
QJIEMEHTOM, 3aTeM, Ha ero MeCTO MOMEeLIaJICA YMHOMKHTCIb H H3MepeHHA MOB- 
TOPANHCb. ITa MpoueAypa MpoBoANacb HecKOvIbKO pa3. [Ipomeppr B cneKxTpe 


eladuch Yepe3 Kaxkyble 50 A, HaunHas c 4000 A B CTOPOHy kpacHoro y4acTKa 
cnekTpa. IIpH u3MepeHHAxX C YMHOXKUTeeEM APKOCTb CMeKTpa MpPHXOHIOCb 
HEMHOTO yMeHbIIaTb. Jia STOH We MbI MOMb3OBaJIMCb HCHTPaJIbHbIMH CTeK- 
JAHHBIMH cBeTodHIBTpamMu HC-8, HC-9, HC-10 4 mienkamnu, Koropble no Ha- 
JOOHOCTH, B Ppa3vIHYHOH KOMOMHALLMM YCTaHABJHBaJHCh MepeA BXOMHOH WieJIbIO 
MOHOXpoMaTopa. CnrekTpaJIbHble TIpOmycKaHHA HeHTPaJIbHbIX PHJIbTPOB OBI 
TIaTeIbHO BbIMepeHb! HA MOHOXpOMaTope xe, Xap'akTepHCTHKH MX Mper- 
cTaBeHht Ha puc. 2. IlpuH u3smepeHuax, pacTBOpbI BXOAHOH UH BbIXOAHOK 


Weteli MOHOXpoMaTopa O6paaHcb paBHbimu 0.5 mm, 4To oKono 4000 A coor- 


o 
BeTCTBOBaJIO 16 A, a oKoso 6000 A—80 A. 
B Ta6mune 6 IpHBexeHbl pesyibTaTh! u3sMepeHHH. Tlepsyr cTom6en, co- 
JepKUT JVIMHbI BOJIH, B MOCIeELYIOULHX cTONOWaX DaHbl WIA DByX YMHOMKH- 
TelleH OTOPOChI raJIbBaHOMeTpa HpH MpoMepe 9HEPrHH UH B CHeKTpe Mp No- 


_— Mosy 
MOILH TEPMO3IEMeCHTA (#3) H YMHOKHTEIA (t%g5y) H OTHOLMCHHA 3(A)= 
TT? 
T. €. 3HAYCHHA CHEKTPaJIbHOH YYBCTBHTCIbHOCTH YMHOMKUTeeH COrIacHO Ipo- 
MepaM. [IpupemenHbie B TaGIMWe TaHHble OCBOOOXKeHHI OT BJIHAHHA HeH- 
TPaJIbHbIX CBETOMHJIbTPOB. 
Heo6Oxo2uMO yKa3aTb, 4YTO RB MOHOXpoMaTope YM-2 muoro pacceAHHOro: 


Oo 
cseta. IlosTomy, npw mpomMepax cneKTpa TepMo2ueMeHTom oKosIo 4000 A, 
B MOYUaeMbIX MaJIbIX OTOpOcax TasbBaHOMeTPa CYIeCcTBeHHaA NOAA OyHeT 
o6ycroBeHa uM. Mp nposepuau sto. Jia aToro, c 6omee YYBCTBHTeJIbHbIM 
YeM TEPMOICMEHT H UYBCTBHTeJIbHBIM K JJIMHHOBOJIHOBBIM JIyuaM  (Ky/a’ 
IIPHXOMHTCA MAKCHMYM H3JyYeHHA JlaMMbl) MpHOopoM—KHCOpOHO-le3sHe- 
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DaextposporomerpuA APKHX TAaHeTAPNBIX HW AHPySHNX TAaSOBHX TyMaHHOCTeH 10F' 
tke aS ae eae here a eb 1 SRE SN GTS Re ere em 


BLM YMHOKHTeIeM,—ObWIH MpOBeweHh! MpOMephl CJIEMYIOUWHM o6pa3oM. 
Cnepsa Obl B3AT OTOpOc rabBaHOMeTPa, COOTBETCTBYIOWMMA TaKOMY Pa3Bo- 
POTY MIpH3MbI MOHOXpoMaTopa, MPH KOTOPOM Ha ero BHXOAHOH WeNH MpoeK-- 


THPOBaICA y4acTOK cieKTpa oKo0 4100 A, 3aTeM, Mepeg BXOJHOM wlesbIO 
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Puc. 2. Mponyexanua Heirpanbayx PuILTpOB 
Tabauna 6 
| @DY—19 N 423—X—52 | PIY—19 Ne 202—IX—54 
MAS) —a 
Yrs Oe re hen Sale Pn ene: Ine o(A).1073 Yrs Ngay:10~8 o(A).10-8 
4000 1.1 926 842 es 718 “at. a | ae i gat ak ee 
4100 2.2 2 606 1 184 1 860 930 
4200 4.0 5 690 I 422 7 3 420 I 036. 
4300 6.0 II 200 1 867 5 310 I 106. 
4400 8.5 16 560 1 948 6 560 I 033 
4500 11.6 23 281 2 070 a 10 100 1 132° 
4600 16.5 31 74 I 924 12.5 13 600 I 030 
4700 22.2 43 04 I 940 17.0 16 270 75 
4800 28.5 §0 581 1 775 22.1 19 800 95 
4900 36.0 58 453 1 624 28.7 22 800 790: 
5000 46.0 63 761 1 384 35-5 22 420 685 
5100 56.0 78 885 I 409 44.0 27 500 624. 
5200 68.0 93 727 1 378 54.0 30 100 5538 
§ 300 82.2 g6 000 1 170 65.0 30 000 465 
5400 98.0 | 96 370 983 78.1 29 200 374: 
5500 1i4 100 510 882 92.0 24 200 263 
5600 131 95 030 725 108.0 21 300 197 
§700 152 93 346 614 124 18 650 150. 
5800 172 63 336 368 142 I5 500 109 
5900 193 4S 627 236 158 10 860 69- 
6000 220 26 Ooo 118 178 6 680 38. 
6100 245 1I 561 47 196 3 640 19 
6200 272 5 63 21 216 1 865 >. 
6300 303 2 819 9 272 955 4. 
6400 320 I 412 4 302 355 I 
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MOHOXPpOMaTOpa NOMelaica CBeTOPHAbTP AKC-17, He MponyckarouMh u3say- 


yeHHe Kopoye 4700 A. B nocnenHem cayyae oTcyrcTBHe oTrOpoca rasbBaHo- 
‘MeTPa, MOKa3bIBaO Ob, TO pacceiHHe B MOHOXpomatTope ma.to. Ho, orépoc 


S 





18) KO {WO LOO L00 


Puc. 3. Boant-amnepune xapaxTepucTuKi 
YMHOUUTEACH 


MME MECTO H CocTaBiad 30% or neppoHayastbHoro. Takum o6pa30m, jWIA 
TO.TYYEHHA MPAaBHJIbHBIX 3HaYeHHH CNeKTPaJIbHOM UYBCTBHTeJIbHOCTH YMHOKH- 
TeleH HeOOXOAHMO OblWIO 311a4eHHA ”,, B (PHOeTOBOM yu4acTKe cneKTpa 
‘COOTBETCTBEHHO H3MEHHTb, UTO HAMH H OblIO Cle1aHO Mp MocTpoenuH cneKk- 
TPaJIbHOH AOCOJIOTHOH YYBCTBHTe/IbHOCTH Hallie HaGmOMaTebuOH anmapa- 


‘TYpbl B UeOM (pedheKTOp moc asmeKTpodoromerp). 


Ha pwc. 3 mpuseyenbl BOJIbT-aMNepHble XapakTepHCTHKH OTOYMHOXKH- 
TeneH Ne 5 nu Neo 9. 


IIpeanosaraa, uTo PuOKTyauMu Mp MpoMepax YMHOXKUTeIeEM B OCHOB- 
HOM OOYCJIOBJICHbI (JIIOKTYalMAMH TeEPMOHOHHOK 3MHCCHH, MBI, Cc le.1b10 
MaKCHM@aJIbHOrO NOHHKEHHA NOCIeLHeH, MPOBeIM MHOPOUHCJICHHbIe OFIbITbI TO 
OX1aKIGHHIO YMHOMKHTEVEH. 

Fiat OXaKHeHHA HCNOUIb30BaICA «KCYXOH Jef» (—75°C), KOTOpbIii 0- 
ObIBaJICA H3 OaJIOHOB CO cxKaTOH yruiekHcIoTOH. Ho, k coKaJleHHlo, Halu 
NOMbITKH He YBeHYaIHCbh ycnexoM. HecmoTpa Ha pe3koe NMOHHAKeHHE TeEMHO- 
BOrO TOKa, BeHYHHa QJIIOKTYalH OCTaBaslacb MmpexkHel. Mbi MpHulIH K 
yOexTeHHIO, YTO B YMHOKHTEIAX MAHHOTO THMa, MPH TeX HallpH2»KeHHAX TH- 
TaHHA, KOTOpble MbI 1pHMeHAIH (900—1200 B), OcHOBHOM NpHyHHOnK q.1h/K- 
TYauHH aHOMHOrO TOKa ABJIAIOTCA He QPJIOKTYaIlHH TePMOMOHHOH ZIMHCCHH. 
IIpHHumMaa BO BHHM@aHHe, YTO B KOHCTPyYKIUHH YTHX YMHOXKUHTeTeH MPHHATbI 
Mepbl 110 YMeHbIUeHH!IO TOKOB YTeCYKH (aHOA YMHOXKHTEeH pacnosorKeH Ma- 
JI€KO OT BbIBOXOB JHHOJOB), MOMKHO BbICKa3aTb IIpeANOO*KeHHe, UTO YKa- 
3aHHble MJIOKTYalHH MPOHCXOAAT H3-3a HEYJOBJIETBOPHTe.1bHOH POKYCHPOBKH 
SJICEKTPOHOB Ha JMHOMaX H aHOe YMHOKUTEIA. 
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Ha puc. 4 mpuBegen pa3pes padoyero Kopmyca C (bOTOYMHOXKHTEJIEM. 
Ha pune. 5 gana cdbotorpadusa ‘kopnyca, MpukpelenHoro K 33-cm pedueK-- 


TOpY. 
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NEC ‘, 
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Puc. 4. Paspes Kopnyca C YMHOKHTEIEM, Bxoanoe oTsepcTie—pukphiToe saat -. 


YMHOMKUTEMb, 2—MpOBOA MUTAHUA YMHOKATCAR, 3—aHOt- 

HbIii MpOBOA YMHOPKUTEAA, 4-—BAarOOcyMIATCb (cwaukaretb), 5—a60HuTOBaA npoK- 

wanka, KOTOpan CJyKUIa TEPMOM3SOLATOPOM galluTHOro cTreKka npu mpO6HnBIx Ox- 
wakleHuax KOpnyca C YMHOPKMTeETeM C Heb NOBIKCHHA TEMHOBOTO TOK& 


HIM CTEKIOM—CiipaBa. I — 


Puce. §. Kopnyc ¢ YMHOMKNTeEM, TIpuKperenuntt K 33-—-CM pecpieKTOpy. (Ha Kopnyc 


HAeT METALAMUECKHH UMMHApAyeECKHA ChyTAAp, B KOTOpHIA HacbinatcA «CyXxOH eA» 


Hpi pOOsslx OXMAA TC HHAX YMHOKUTEI) 


§ 3. YcuHAUTe Ab 


Pacnomaras aJlekTpoMerpHueckow siamnoH JOTI, Mp pemiMan co6paTb.. 
Ha Heil yCHIMTeb NocTosHHoro ToKa. B Ta6jnue 7 TpHBeweHbl XapakTepH- 


CTHKH JIaMIIbI.’ ; 
VeunTets Obit co6pan mo cxeme Jlo-Bpuaxka—bpoyna, Haxosalled 
WIHpOKOe MpHMeHeHHe B AaCTPOHOMHYECKOH MpakTHKe. Tlonpo6uHoe onncaHke 
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Mi PacueT CXeMbI NpHBeqeHH B Kypce acrpodH3HKH H 3Be3qHOM acTpoHOMHA 
(Mocxsa—Jlenuurpag, 1951, crop. 416), nmosToMy MBI He Gymem ocTaHaBuH- 
‘BaTbCH Ha HHX 3f€Cb. 


Ta6auna 7 
Aapakrepuctuku azamnp IO{I1 

Haupakenue wakama, .- . . .  . oe le OF ER 
TOR URARANE 99 hee ee ee wh ee da 
Hampamenue aHOMa..... 1... .: 6B 
Tok awoma. .... 0. Mee ae Wee Od 
Hanpixeaue cerku npOcrpancrsewHoro sapama . , 4B 
Tox cerku npocrpaucrses. sapama . . . . . . kt 610 MkKa 
Hanpaxeaue yupapnaoulel cerkeu. » .. —3B 
Tok yapasasmmek cerku oe ae ee » 2 7.10713 
Kpytusna xapakrepuctukn . .-.  . 1. Uk, 45 MKa/B 


IIpH pa6ote c yMHOMKHTeeM, KaK H3BeCTHO, HeT HagoOHOcTH B OOulb- 
‘MUMX YCHJICHHAX, MOSTOMY Halll YCHJIMTeIb ObLI cHaOKeH BXOJHbIMH COlpo- 
THBJICHHAMH B 10’ w 108 om, KoTOpbe ZasH BO3MOKHOCTD MOJLYYHTb yCuule- 
‘HHA paBHble 200 u 2000, coorsercrseHHo, mpH ToKe Hakala JlamMon B 44 
‘MHJUIMaMnepa. Kak BHAKM, NocaeqHHH CerKa 3aHWKeH MO cpaBHeHHi c mac- 
NOPTHHIM. ITO Oblio cheaHO C WebiO rapadTHpOBaTb AOMPOBeYHYy!O paboTty 
JaMMibl. YCHIMTeIb CHa6KeH NpHcnocobleHHeM WIA KOHTPOJIA KOIMMHWHEH- 
Ta YCHI€HHA, MPOBEPpKH e€FO MPOMOPUMOHAaIbHOCTH H H3MepeHHA ero Kpy- 
‘TH3HEI. 

TlnTaHHe YCHMTeIA OCyLeCTBINeTCA CToaMMepuacoBLIMH 1.3 BOVbTOBEI- 
‘MH AaKKyMyJIaTopaMH. Ha BBIXOfe yCHJIMTeIA, DJIk W3MePeHHA TOKa, CTOHT 
S€PKaJIbHHIM TasIbBaHOMeTp C 4YBCTBHTeIbHOCTHIO 0.6 10—° a/mm-m, me- 
PHOZ0M cOOcTBeHHbIX KOuIeOaHHii—4 cek., BHYTPeHHHM conpoTyBjeHveM 
400 oM Hw BHeLIHHM KpHTHYecKkuM 14000 om. Hmeetca Bo3MOxKHOCTb ero pa3- 


Zz (pA) 
10 


: 4 anf) 
~2590 -Q25 90 LES LIMO ABE 


Puc. 6. SasucmMOCTLh MexKAY CMemenuem Han- 
pwKEBHA HA YIpaBlawmle CerKe wamnb uw TO- 
KOM B ranbBaHOMeTpe ycurHTedA 


-AHYHOH WYHTHpPOBKH. Ha puc. 6 mpexcTaBieHa 3aBHCHMOCTb MeXxXAy CMelile- 
HHEM HalipAKeHHA Ha YipaBsAlolleH CeTKe JlaMMbI HW 3HaYeHHEM TOKa B raJb- 
‘BaAHOMeTpe YCHJIHTeIA. 
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OACKTPO*OTOMETPHA APKHX MAaHeTApHHIX H AH@y3HbIX ra3soBbix TyMaHHOcTeH 111 


Kak BHJHM, 34BHCHMOCTb B HHTepBavie cmMemenua oT 0 20 —0.40 B. co- 
BepwleHHO MpAMOHHeHHa. C BHIXOMHBIM COMPOTHBeHHeM ycuHTetA B 107 om 
MBI OyeM HaXOQHTbCA B STOM MHTepBale IPH H3MePeHHH CBeTOBBIX MOTO- 
KOB, JalOlHX OT YMHOMKHTeEIA TOK, He MpeBbiuaiounHH 4X1078a. Ha 33-cm 
pedsekTope vw NpH HanpsaxeHHU yMHOXKUTeIA OKO0 900—1000 B, 2To coorT- 
BercTByeT OObeKTaM 4—5 3Be3QHOH BeMYMHEI. Sto O6cTOATeNbCTBO JIA Hac! 
Obi10 BMOIHeE MpHeMsemo, T. K. toTOMeTp npequasHayaJicn Jin H3MepeHHA 
Oomee c1a6bIxX O6beKTOB, 

Tok OT YMHOXKHTeIA K YCHIMTeNIO Mosaerca BHICOKOMSONNpOBAHHEM 9K- 
PaHHpOBaHHbiM NpoposoM. IlomHoe pa3sqeleHHe yMHOKHTeIA OT ycnMTeNA, 
He MpHBHOCA HHKaKHX MOMeX MPH Halle NOCTOAHHOM BpeMeHH, Kak MBI y6e- 
AHWJIHCb H3 NIpaKTHKH, yHOOHO B TOM OTHOIICHHH, 4YTO aeT BO3MOXKHOCTb 
ObICTpOH 3aMEHbI OZHOTO YMHOXKHTeIA . WpyruM, cKaxKem,—Gouee 4YBCTBH- 
TeJIbHBIM HJIH 2Ke C JPYFHMH CIeKTPaJIbHbIMH XapakTepHCTHKaMH. 

Ha puc. 7 mpeacrapnena dbotorpadusa o6mero Buga ycunuTena. Ha pxHc. 
8 ana NomHaa cxeMa 21eKTpodoToMerpa—ycHulHTelA Cc (POTOYMHOKHTeVIeM. 





Puc. 7 Ycuanteap. 


to 


§ 4. Ucnptranne saekTpobotomerpa 


C webio HCMbITaHHA 3IeKTpodoTometpa OblIH NpOBeweHbI C HHM Ha 
33-cM pedekTope Ha6vloqeHua 3Be32 7—11 3Be3QHOM BeENHYHHH 6e3 IIpH- 
MeHeEHHA CBeETOPHIbTpa H CO cBeTodubtTpamu [otra BG-3 u GG-11. Ips 
MpOMepax IIPHMeHAHCh AHadparMbl, Bbipesaiouve Ha HeGe KPyXKH Cc MHa- 
MeTpamu 62” uy 124”. Ha6mogaTenbHaa npouenypa 3aKO%alach B Nonmepe- 
MCHHOM B3ATHH OTOPOCOB rabBaHOMeTpa MIpH HaBeAeHHH TevlecKora ciepBa Ha 
yiacToK He6a px20M co 3Be3q0H (oH), 3aTem Ha 3Be3ny (3Be3ma muttoc 
ou). B ta61uue 8 npuBezeHn AaHHEIe 06 M3MCPCHHAX TPeX 3Be3 C 3AeK- 
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TpodoToMerpom, KOTOPbI Obl cHaOKeH  (oOTOyMHOKHTETEM MIY-19: 
Ne 423-X-52 (No 5). B mepspix AByX cTONOWaX TAOIMUbI WaHbl HOMeP 3Be3 bE 
HM 3Be30Had BemHunHa no BD. B nocsenxyioulMx ulecTH cTOmOWax MalorcaA Be- 
JIMYHHbI OT6POCOB raJIbBaHOMeTpa TIpH WpomMepe ova HM 3Be3bI C (poHOM 6e3 
_TIPHMeHeEHHA CBeETODHJIbTPOB H CO CBeTO@HIbTpaMH. TlepaTulii, MecaTbii 4 
ONMHHALaTH croumOubl cowepxKaT cpemHne apudMmeTHyeckuHe OTOPOcoB, 
OOYCIOB.ICHHBIX H3TYYeHHeM TOJIbKO 3Be31bI Oe3 oua UM HX CpeHHe KBad- 
paTHueccKHe OLUHOKH: B CKOOKaX YKa3aHbl BeJIMYHHDI OWH6OK B MpOleHTax. 
_ Jia Toro, 40Gb! BbIANCHHTb MpesebHYIO TIpakTHYeCKy!O MIPOHHIUAloulyro 
CHOCOGHOCTh aAeKTpOoToMerpa, SblIn MpoBeseHbl HaOMOAeHHA KOPOTKOTIC- 


pHonuyeckoh nedentp DY Peg. 
Ka 
48 oe 
— 
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Puc. 8. Cxema anextpocboTometpa 


TlepHo, H3MeHeCHHA STON 3Be3,1bI PaBeH 105 mMunytTam; Ovleck ee MeHA- 
eTca B Mpenemax 10."1—10,"7, 3pe3qoH cCpaBHeHHA CAlyaKHua HD 218587 
(Mytmn=9:7; Sp=Go), pacto.1o2%KeHHan Ha PaCcTOAHHH 6 yraloBbIX MHHYT OT 
DY Peg. Tlo tpu or6poca rambBanoMeTpa Opatucbh AIA KaxKROTO 3 HHIKE 
YKa3aHHbIX OObEKTOB: 3Be3,a CpaBHeHHA, (bOH, MepeMeHHas. 


B ra6unue 9 comep2KaTcA pesybTaTbI H3MepeHHH. B Tpex cTom6uaXx 
TAOAVMILbE MOCIeMOBATeIbHO JaHbI: IOJIMaHCKHH MOMeHT HaOJoqeHHA, dasa 
HW pa3sHOCTb 6ecKa B 3Be3QHbIX BeIHYHMHaX MEKAY MepeMeHHOH Hw 3Be320K 
cpaspHenua. Tlonpaska 3a aTMociepHoe MorvioileHHe He MPHHHMaJaCb BO 
BHHMA@HHe H3-3a OJIM30CTH pacmosIOKeHHs MepeMeHHOH H 3Be3Abl CPaBHeHHA 
wa He6e UM H3-3a HeOONbIIOrO pa3sIHuvA HX CHeKTpoB. Pa3bi BHIGHCJEHBI 
cormacHO JaHHbiM, MpHBeseHHbiIM B O6lleM KaTa.TOre NepeMeHHBIX 3Be3 0 
B. B. Kykapkuua u IT. I. lapenaro. 
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Ta6syua 8 





Sresma 








BD + 40°776 17.21 9.4 |256 re 1.§ JIOI.0] 246,040.9 | 58.640.5 98.8+0.3 | 100 
10.0 |258 | 1.6 59.0 1.7 | 99.8 (0.4%) (0.8°/9) (0.3°%/o) 
10.1 |254 | 3.8 60.0 | 2.9 | IOI. 1 
9.7 1255 } 1.6 (61.0, 1.9 [100.5 | 
BD+ 40°77% (8.8 21.2 ! 97.51 5-5 [63.6 o¢ 28.5} 77.0+0.3 58.0+0.4 23.0+0.8 | 300 
20.0] 97.5] 6. 6.3 | 27.0 (0.4°/o) (0.7/9) (3.6%/g) 






1 [E97 | 96-6, 5-4 164-5, 6.3 | 30.0 | 
20.5 | 97-5} 5-8 163.6 | 5.8 | 27-6 
BD-+-40°773 {9.5 |39.0| 87-01 8.0]25.0 |13.3 | 29.01 47.5 +0.5 17.8405 | 1§.7+0.2 | Soo 
39.0 | 35.0} 9.5 [27.5 |13.7 | 27.0 (1.0/0) (2.8°/o) (1.3/9) 
38.0 | 86,0] 9.0 | 26.0 |12.5 | 28.0 


38.5 86.5) .0|27.0 11.8 28.0 


Ha puc. 9 rpatbwyecku NpelcTaBseHb! WaHHble TaO/IMubI. Kak BHHM, H3- 
MeHeHHe O1ecka DY Peg, HecmMoTpsA Ha Ooubuloh pa3z6poc TOYeK, yHOBJIeTBO- 
PRTeibHO OOpHcoBaHo. B cpewheM, BeM4YHHa cCpeaHeH KBaapaTHueCKOH ONIM- 
OKH OJHOrO H3MepeHHA, COCTONIMero H3 Tpex OTOpOcoB raJbBaHOMeTpa, 
papua 0.%07. 


G25 


250 





QS 


G JIG OO 90 120 50 


Puc. 9. Hsmenenne Onecka. Hyzenyaxr ocu opaMHart 
4 yaca 28.X1.1953 Bc. Bp. 


B pe3yJbTaTe BbIlleyka3aHHbIX HaOmoJeHHii MOMKHO 6bLIO 3aKJIOUNTD, 
uTO cOOpaHHbli HaMH 3JIeKTpodoTomMetp B KOMOHMHaMH Cc 33-cM petbreKTo- 
pOM AaeT BOSMOXKHOCTb C YJOBJICTBOPHTeJIbHOH TOUHOCTHIO (1 %—2%/e) npo- 
HGBOJHTb H3MepeHHA OObeKTOB 8—9.5 3Be30HOH BeM4HHBI. Tipu HalOOHOCTH, 
C ME@HbiUeH TOUHOCTHIO, NpH ero MOMOIWIH MOXHO HaOl0,aTb OObeKTH 


‘ic 10.5 3Be3qHOH BeaMUHHEI. Bce 9To yAOBeTBOpAIO HOCTaBeHHOH HaMH 
3aqaye, HOO BH3YaJIbHble 3Be3HbIC BeJIHUMHbI TeX APKHX MWwlaHeTapHbIX Ty- 


MaHHOCTeH, KOTOPbie MbI HaMepeBaJIHCb HaGlOaTb, ObwIH MeHbIe 90. 
8, od0be. abOHag. mdb. donm., Ne 23 : 7 
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BI ee ee 
TaOsmua 9g 
JD | JD 
2434710 -+ | 4 | a || 2434710 + | ? | an 
| 

181 | 0.968 | —0.25 .240 0.772 +0.26 
184 0.004 —0.O1 | 242 0.800 +0.19 
186 0.032 +0.21 244 0.827 -+0.09 
.190 0.087 +-0.54 246 0.854 +0.01 
193 0.128 +0.44 | 247 0.868 -++0.02 
196 0.169 +0.34 249 0.896 +0.01 
.206 0.306 +052 | .250 0.909 —0.23 
.208 0.333 +051 | 1251 0.923 O17 
e211 0.374 +0.58 |! 253 0.950 —0.12 
215 0.429 +0.52 | 254 0.964 —0.20 
217 0.457 +0.56 | 256 0.992 " +-0.02 
218 | 0.471 +0.52 f 257 0.005 ° —-0.02 
219 | 60.484 -+-0.70 ve 258 0.019 —0.06 
222 | 0.525 +0.57 |: .260 0.046 —0.06 
223 | 0.539 +0.69 261 0.060 0.00 
2.28 | 0.608 +067 | .263 0.088 | 0.30 
.230 | 0.635 +052 |; £265 O,115 0.18 
.231 0.649 -++0.60 | .267 0.142 +0.31 
.233 ' 0.676 +0.62 .268 0.156 +0.29 
234 | 0.690 +0.52 ! . 

236 | 0.9717 +0.44 : 


§ 5. AGcoOMIOTHAA YWYBCTBUTECAbBHOCTH HaOmMIOMaTeAbHOH 
annmapatTyp hi 


BuraucaruB mo conocTaBAeHHiO peakILHH TepMOSJIEMeHTa WH YMHOMATCMA 
YVBCTBHT@IbHOCTh NocsewHero B aOCOMIOTHEIX CHHNHUAX, 3HaA Kos) DunHeuT 
YCHJICHHA YCHJIMTeIA, BEIM4MHbI CBETONOTepbh IPM OTPaxkeHAH OT avIIOMHHH- 
pOBaHHEIx 3epKal pedbieKTopa, a TakxKe 3Haw pa6ouylo MIOula—b OCHOBHOTO 
gepKasia TeJeCKOIa, MO2KHO BBIBeCTH aOCOJMOTHYIO UYBCTBHTCAbHOCTb BCeH 
Hauleii HaOmoaTembHOM annapatypbl B WetoM. Ho, MbI pewIMJIM, UTO OMpe- 
ylemenue ee 6yeT Gomee Hae2KHbIM NO HaOJIOACHHAM 3Be3J, C HCTOJIb3OBa- 
HHeM H3 HallHX Na6opaTOpHbIX MpOMePOB JIMUIb OTHOCHTeIbHOK CIe€KTpaJIb- 
HOM YYBCTBHTeCJIbHOCTH YMHOXHTEIA. 

Onpemestenue aOcoJiOTHOK CHeEKTpaJIbHOM YyYBCTBHTeJIbHOCTH MbI MpOoBe- 
xu Jlpax. B nepspii pas—Korga slekTpo@oTometp paOotan C YMHOXKH- 
senem POY-19 No 423-X-52, no BTOpow pa3—lIpuH 3aMeHe NocseHero YMHO- 
xKuTelem DOY-19 Ne 202-X-04. 

Tina Ha6mojennh Opin OTOOpaHbl 3Be3/[bl CNeKTpabHOrO Klacca AO. 
Spe3lbl yKa3aHHoro Klacca ObWIH MpeAMOYTeHb! B CBASH C TEM, 4TO Helpe- 
PbIBHbI ciekKTp y HHX MeHbIIe HCKaxKeH JIMHMAMH MOPIOWLeHHA HW pactpe- 
jleneHue 9HeprHH B CNeKTpe WA HHX OMpeeteHO CpaBHHTe/IbHO Haye2KHO. 
C nebiO UCKJIOUCHHA BIIHAHHA MeK3Be3QHOrO MOMIOWeHHA CBEeTa OblIH OTOO- 


paHbl 3Be3bI C 6O/IbIIAM BHIMMBIM 6lecKoM—Jo 8.5. 3Be3/bI O6bWIH T1O06- 


panpi “v3 Katanoros HD wu BSD. 
Ecau La)—Beiw4vHa cosaBaeMol 3Be30H OCBEIIeHHOCTH B aGcoulfoT- 


HEIX eluHHMax, Sa) —a6comoTHad CMekTpasIbHad YYBCTBUTCABHOCTD Halen 


H3MCPHTeIbHOH almapaTypbl, TO WIA oT6poca raJbBaHOMeTpa yg OyemM 
HMETD: 
| 1. 
ttg= | F(a) Sir) a), (1) 
Ay 


re 2, H A, —COOTBeETCTBEHHO KOPOTKOBOJIHOBAad H JIMHHOBOVIHOBad TpaHH- 
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Ubl YYBCTBHTeIbHOCTH HallleH alnmapaTypbl, ompeyeseMbIe B OCHOBHOM NIpo3- 
PayHOCTbIO ONTHKH TeeCKONa HW BXOHOTO OKHAa S/eKTpOoTomerpa, a TakxKe 
YYBCTBUTEbHOCTbIO POTOKaTOMa CYPbMAHO-lesHeBOro YMHOXKUTeNA. 
OueBUHO, WIA aGCOMOTHOH cneKTpaJIbHOH 4YYBCTBHTeJIbHOCTH MbI MO}KeM 
HamlucatTb: | ae 


Sia = RS()s (2) 
rye S(A) ——OTHOCHT@JIbHan CHEKTPaJIbHaAv YYBCTBHTeCJIBHOCTb anmapatypbi, ‘a 


k—TlOcTOAHHBIN KospulweHT, onpenenmouni CHCTeMY eHHHU. Takum: 06- 
pa30M, Ha OCHOBe paBencTsBa (1), 3Had Mo a6opaTOpHbIM H3MepeHHAM OT- 
HOCHTCJIbHYIO CIEKTPaJIbHy!O UYBCTBUTEIbHOCTh MIPHMeHAeCMOrO YMHOKUTEIAy 
HM UPHHAB BO BHHMaHHe 3HaYeHHA OTHOCHTEIbHBIX CBETONOTepb MpH OTparKe- 
HHH OT aJIIOMMHAPOBaHHOTO 3epKaJla JY4eH Pa3sJIMYHbIX JIHMH BOJIH, MbI ompe- 


AeNMIH TO W3BeCTHBIM ny MU LQ) (MocMesHee B3ATO CormacHo pagqMomerpuue- 
CKHM JaHHbImM [51]) a6comorHyio cnekTpasIbHy!0 UYYBCTBMTe/IbHOCTD Hallett 
HaOsl0aTesIbHOH almapatypbi B IeJIOM. | 

C webio Goble TOUHOCTH, WIA KarxKOro YMHOXUTeIA MbI TpOBeH 
HaQJHOJe@HHA HeECKOJIbKUX 3Be3q. Ip pa6ore aneKTpooToMerpom c yMHO- 
mauTeem POY-19 Ne 423-X-52 a6comoTHad 4yBCTBHTeIbHOCTbS GEA ompe- 
HesleHa Mo HaOw0seHHAM 6 3Be32, Mp paboTe xe c (oTOYMHOKHTeTeM 
@MIY-19 Ne 202-X-54—no 11 3Be3zam. 

Kak M3BecTHO, 10 onpezenenmio Tpusca, Tesuncona u Mapruna pac- 
mpeeenHe SHeprHH B cMekTpax 3Be3q AO cooTBeTcTByeT TemMMepaType B 
18000°. Bowee paHHue ompeleneHHA STHX xe UcCeMOBaTeNeli NpUBOAAT K 
Temiepatype 14300°, a no caMbiM paHHuM onpenenenuam Buap3uura, Llei- 
Hepa H Mionxa 9Ta TeMMepaTypa MpHHuMasacb 61H3KOH K 10000°. 


JI KOHTpOJIA XapakTepa pacnpeyeteHua sHeprHH B CHeKTpe 3Be34 Mbl 
pellMsiH MpopecTH HaOsI0eHHA TakxKe C MPHMeCHeHHeEM CBeTOWHIbTPOR. 
Tleppaa rpynna, cocrosujaa u3 6 3Be3q, Ha6moqalacb B dunpTpax Llorra 
BG-3 w GG-11. Bropaa rpynmna, cocrosuraa u3 11 3Be3n, HaO6moqaacp c 
HpuMeHeHHeM CBeTOMHAbTpoB PKC-11, DKC-16 nu OC-11. 

i 
10 


O50 


G25 





ba TA Pe 


HO IKV2 MMA) 4500 IGGG SHG AUED 
Puc. 10. Iponyckanua cBeTodusntTpos 


STH NocwleqHve HaOJIOeHHA ObWIM HCHOJIb30BaHbI jJWIA OWCHKH 3Ha4eHRsA 
cpezHeH UBeTOBOH TeMMepaTyphl BHIOpaHHbIx 3Be3y. IIponyckanua cBero- 
(PWJIbTpOB NOKasaHbl Ha puc. 10. . . : 


ne ae ener ccer nen nem ere WT RRTRR RN SEN RARAS OS AEE FLOet Y WOFFA AAMAVUH SSCSAD 6 
yuacTKax ciexTpa |, 2, 3 m 4, cormacno pac. 11. 

PesybTaThl 3THX BHIUHCIeCHHH MpeACTaBeHH rpaduyecku Ha pxc. 13. 
HawJlyuuiHM O6pa30M OHH COOTBeTCTBYIOT paciipeteneHHio SaHepruH a6co- 
JOTHO YepHoro Tela c TeMMepaTypou B 15000°; aro B BHAe KpHBOH NOoKasaHO 


Ha TOM 2K€ PHCYHKe. | ; 
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a 
Jlerko cooOpa3HTb, YTO ecM 43 OTOpoca rabBaHOMeTpa, COOTBETCTBYIOWMero: 
mpoMepy 6e3 cBeTopuwibTpa, BINTeM OTOpoc, cooTBeTCTByOHi ipomepy 
c JKC-11, To noayaHm of6poc, KoTopplii 6yneT cooTBeTCTBOBAaTD H3MepeHHio: 
oObekTa B PuOueTe. AHaOrHYHO, pasHOCTH MexZY MpomMepamu c DKC-11 u 
JKC-16, a Taxxe c DKC-16 nu OC-11 ganyT u3MepeHusa, cooTBeTCTBVIOLMLUe: 


118 H. A. Pasmagse 
a ae ee ty 


Bo pcex BbUUeYKa3aHHblx Paccy2KeCHHAX WH BbIVHCIeHHSX MbI He TIPHHH- 
Masui BO BHHMaHHe Havinung CKauKa B HenpepbIBHOM CHEKTpPe 35e3] Ao y 





9 
npeweda cepHH Babmepa. Kak sierko Bugets mo Tab. 9 Wt A << 4000 A, 


Ta6auua 12 


—_— 








| Ase | Sor 
I 40co AG 530 
2 44§0 399 
3 4920 D0 
4 5450 t90 


| 
PAE pacnosoKeH MpPele. yKasaHHOK Cepun, HacTyNaer peskuii cna 4yBCTBH- 
TeJIbHOCTH YMHOKHTeNeH. TlosTOMy Xapakrep pacnpegencuua »2Heprun B 


Qo 
YkaSaHHOM yuacTKe cmeKTpa (oKoN0 3500 A) He3HayHtTebHO OTpa3uTca Ha 
OlpeHevieHHe 4YBCTBHTCIbHOCTH aliflapaTypbl. 





? RAY 
GOUT HOOD 6000 


Puc, 13. OTHOCHTeABHLIC MOMIBOCTH M3IyUeHHA 3RE3.1 
AO, NpMXOAAUHe Ha CHEKTpaabHBie yuacTkKH 1, 2, 3H 
4 COrdacHO pwc. 11 


Ho scerkKe, MbI IpHHAH BO BHAHMaHHe B@JIMYHHY CKauKa, Id KOTOporo: 


A> 3650) 

OblIO B3ATO 3Ha¥eHHe D=lg Ca ere NO MaHHbim Bap6be u Illa- 
TOK3650) : 

AOHKAa [52]. Takum o6pasom, mpu BBIUMCICHHH aOCOJNOTHOH CHeKTpadJbHor 


TYBCTBHTCJIBHOCTH allapaTypbl, WWId 3Be3q Kiacca AO MBI MpHHaM cmek- 
‘TpastbHoe pacnpemedieHve SHEPrHH COOTBETCTBYIOWIHM TaKOBOMy a6COJIOTHO 
uepHoro Tea c 2=15000° uw TowKo-yTo yKa3aHHoe 3HaueHMe cKauKa. 
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DAcKTPOPOTOMETPHA APKMX MAAHeTAPHEIX MN AHGPySHIX TasopHlx TyMaNMecTe 117 
Ta6naua 11 
a 2 | 
O6sexr m n bes I 2 3 4 
(1950) (1950) e CBETO- | 

cusbt. | baor.| cwH. | sex. | KpacHum 
HD 10587* | 14415 | + 56%51'| 6.18 | 2 1130 527 | 315 | 240 48 
11946* | 155 .8 | +6423 | 5.18 2 2800 1354 | 765 } 566 IIS 
29487 | 437-1 | +4401 | 7.44 3 | 318 155} 79 | 66 18 
29580 | 4 38 .o | +4425 | 8.44 3 114 §2| 73 | 23 6 
29722 | 439 -1 | #4316] 5.25 It 2661 1281 | 719 | 570 QI 
30221 442 .2 | +45 24 7-9 2 226 102 61 52 11 
30409 | 445 -9 | + 44 09 0S 2 199 95} 45 48 11 
31069 | 4S51 .3 |-+4400| 5.96 2 | 1274 558 | 386 [ 278 52 
bs ta 18 47 6 | + 33 39 | 6.89 3 | 704 Set A ee = 
189657* {19 58 .2 | +2218 | 8.0 4 223 103 63 48 9 
221102* |23 26 .4 | +4209 | 7.65 5 | 282 130 | 81 58 13 


* mu Sp no HD; y ocranputrx spesa—no BSD 


B tTa6auye 12 MbI NpHBOAHM, JIA KOMOMHAaLHH MpomMepos corsacHo 


puce. 11, A.gq H OTHOCHTeIbHBIe MowaqH S,, OrpaHH4eHHble KpHBpmma |, 2, 
3H 4, OTH NocneqHHe OYeEBHAHO XapaKTePH3y!OT OTHOCHTeJIbHbIe UYBCTBH- 
T@JIbHOCTH Halle alMapaTypbl B COOTBETCTBYIOINHX OONACTAHX CIeKTpa. 


co 


LLU 


LOO 


MN 


S77 

o 7 6 5 

Puc. 12, GaBMCMMOCTL Meaazy OneckOM 3Be3q u OTOpPOCcamn 
raibBanometpa Oe3 npaMeHeHMA CBeETOCUIbTpa 





BocnOvib30BaBIUHCh JaHHbIMH NMOCIeEHHX YeTBHIPeX cTONONOB Ta6JIHUB 
11 4 no WaHHBIM Ta6A. 12, yaTA CeeKTHBHYIO YYBCTBHTebHOCTh almapaty- ° 
Pb, MbI BHIYAC/IHJIH OTHOCHTCJIbHbIe MOWLHOCTH H3JIVYeHHA KAKO 3Be3qH B 
yuacTkax cnektpa 1, 2, 3 m 4, cormacHo puc. 11. 

Pe3ybTaTbl STHX BHIYMCICHHH mpewCTaBeHnt rpaduyeckn ua puc. 13. 
HansyuuiuM o6pa30M OHH COOTBeTCTBYIOT pacmpeneneHHio SHeprHH a6co- 
JNOTHO YepHoro Tela c TemnepatTypoh B 15000°; uTo B BAe KPpHBOK NOKa3aHO 


Ha TOM Ke PHCYyHKe. 
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ee 


Be peex BBIMeYKa3aHHbix PaccyAKTCHHAX HW BbIUVHCJICHHHX MBI He TIDHHH- 
MaJli BO BHHMaHHe HaJIH4HA CKauKa B HempepbIBHOM CHEKTPe 3Be3 7, Ao y 


> 
npefeia cepHH Badbmepa. Kak sterko Bugerb m0 TaGu. 9 jt 2 <_ 4000 A, 


* 
Ta6auua 12 


es —--= =. 
$a ee 





Asie Sor 
I 4oco AT 530 
2 4450 350 
3 4920 a3) 
4 5450 100 


| 
Phe pacnOJOKeH Mpelel YKa3aHHOH CePHH, HacTylaeT PesKui cna, YyBCTBH- 
T@bHOCTH YMHOKUTeNeH. TlosTOMy XapakTep pacnpeseicHHaA 2HeprHH B 


oO 
ykKa3aHHOM yuacTKe cmeKTpa (OKOO 3500 A) He3Ha¥HTeAbHO OTPa3HTca Ha 
OMpeeeHHe YYBCTBHTeEbHOCTH ammapatypbi. 





GOK I0GE 6000 


Puc. 13. OTHOCHTeAHLIe MOLIHOCTH “3TYNeHUA 3RE3.1 
AO, NpMxXOAmUIwe Ha CIeKTpabHEIe yyacTKM 1, 2, 3H 
4 cOrdacHoO puc. II 


. Ho Bcevke, Mbl NPHHAJIM BO BHMMAaHHe BeJIHYHHYy cKauKa, JIA KOTOporo 
A> 3660) 

OblIO B3ATO 3HaueHHe D=lg pA BOS O) 8 as NO JaHHbIM Bap6be u LILa- 
T(A< 3650) 

JloH2Ka [52]. Takum o6pa30m, NpH BHUMCTIeHHM a6comOTHOH CHEKTpaJIbHOs 


HYBCTBHTCIbHOCTH allfapaTypbl, WIA 3Be3q Kaacca AO MBI Mpa cnek- 
TpaIbHoe PaciipefeleHve SHEPrHH COOTBETCTBYIONUM TaKOBOMY a6coJIOTHO 
uepHoro Teta c T=15000° u TombKo-4To yKa3aHHoe 3HayeHHe cKauKa. 
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DAeKT POCPOTOMET PHA APKHX TAaHeTAPHbix H AHN@DPy3HbIX TasoBblx T 
i ee, Se eee a ae 





Pe3ybTaTH BbIYMCIeHHH AOCOJOTHOM CIeKTPasbHOH YYBCTBHTCJIbBHOCTE 
arlapaTypbl B WeIOM (SeKTPO@OTOMeTP MVII0C TemecKon) IIpH NpHMeHeHHw 
ymMHoxHTeTel DIY-19 Ne 423-X-52 @M9DY-19 Ne 202-X-54 npeAcientets Ha 
puc. puc. 14 4 15 8B TeeHHAX WIKaJIbl PabBaHoMeTpa Ha apr/ceK.cm?. OTH 


Sf 8Y xxge) 


15.109 


IO 






LO L500 9000 $500 SOU) L500 bL0O 


Puc. 14. AGCOMMTHAA YYBCTBATEIBHOCTE almapaTypbl C YMHOMUTE- 
gem PIVY—19 N 202—KX—S$4 


WYBCTBHTCJIbHOCTH COOTBETCTBYI!OT OnpeeJICHHOMY IIMTaHHIO YMHOXKHTeAeH 
H H€CKOVIbDKO 3allYHTHPpOBaHHOMY raJIbBaHOMeTPYy, ITO B WeJIOM COOTBeETCTBO- 


Baslo oTOpocy Wkabl raibBaHometpa B 100 MM IpH HaGOJONeHHAX CBETOBO- 
ro cTaHapTa NOCTOAHHOHW APKOCTH. 


5( RY sef-th 
50 10° 


HO F400 4000 6) 1000 INE 600 


Puc. 15. AG6comoTHaA UYBCTBHTCIbBOCTL aninapaTyphl C yMHOKH- 
teseu PIV—19 Ne 423—X—52 
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§6. Kpatkoe onucauue 70-cm MCHHCKOBOrGO TeNnecKkona 
MakcyToBpa koucTpykuwn B. K. Hoanuucnaup 


Hama 65a mpopenea mopepxHocTHas (oTOMeTpHA MaHeTapHow Ty- 
MaHHocTH NGC 6853 no otorpadusam, noyseHHtim Ha 70-cm MeHHCKOBOM 
Teneckone MakcyToBa kouctpykuuu B. K. Moannucnann. Kpatko onniem 
ero. 

Teseckon sToT Obit H3roToBseH B TocynapcrBeHHOM ONTHYeCKOM HHCTH- 
TyTe uM. C. WH. Basuosa, B Jlenuurpaye u ocexbio 1955 roma YCTaHOBJIeH B 
A6OacTyMaHckoi acrpodusnyeckort o6cepBaTopuu. 

CsBeTopoi qHaMeTp MeHHcKa TeslecKona papeH 70 cm, pa6ounli aHametp 
sepkasla—96 cm. MeHuck usroToBsIeH 43 yBHOvIeBoro KpoHa H NpospayeH WIA 
6.1H3KOrO yJIbTpaduoueta. Teneckon pa6oraer B WByX KOMOHMHalHAX: NIpH 
CCHOBHOM HepBHYHOM dokyce, paBHom 210 cm, uw BTopHyHomM—1030 cm. Toc- 
JI€QHHH OCYILECTBAAeTCH MOCPeEACTBOM yCTaHaBJHBaemMoro NpeAPoKabHo O- 
6aBOuHOrO BbINyKIOrO 3epKaa. 

loaHoe nose neppuynoro okyca paBHo 4°50’, BTOpHyHoro—40’. Mac- 
uiTa6, TaBaemblit TeeckKonoM—98”/mM 1 20’/mM cooTBeTCTBeHHO IIA nlepBHY- 
Horo WH BTOpHYHOrO dokycos. DokasIbHbIe NOBeEPXHOCTH B OGOHX CIYYaAx 
nviocKHe H oTorpaupoBpaune npou3BoquTcA Ha  ntacruHKax pa3mMepomM 
18X18 cm w 13X13 cm gaa nepBuyHoro x BTOpHYHOrO dokycos. Jaa neppay- 
Horo @okyca HcnpaBleHue KpHBOH doKabHOL NOBEPXHOCTH WOCTHraeTca pa 
NOMOILH CIe€WHaIbHOW JIMH3bI, MOMELILCHHOT nepex dotonnacruHkon. Jlny3a 
9Ta MpocBeTleHa. 

Pa3mep 3Be3QHbIX H306paxKenuit Ha cboToHeraTusBe, MO.1yyaemMom B Tiep- 
BHYHOM @OKyce, ONpeseIAeTCH B OCHOBHOM 3€PHHCTOCTbIO MpHMeHAemoro (ho- 
Torpapuyeckoro MaTepHasia H KOJeOmeTCA B Mpefenax 0.025—0.030 mm. Ha 
mtacTHHkax Arda—Actpo 3a NATHMHHYTHYIO 9KCHO3HUHIO B 9TOM doKxyce 
MOTYUarOTCA 3Be3NbI 17”. 

Teneckon cHa6xKeH 6OIbUIOH OGbeKTHBHOT MpH3MOu. Ona u3roToBaeHa 
H3 Jlerkoro @JIHHTa H IPH ee MOMOLIM MOXHO PoTorpaMupoBaTh CHeKTPbI 


OQ 
3B€3J. BIVIOTh NO 61H3KOrO yiibTpadHo.teta, 10 = 3500 A. Iipu3ma mnpn- 
MCHACTCA TOJIbKO B MepBHYHOM qoxyce. J[Hametp ee paspen 72 cm. Yrou 
pH BepmlMHe MpH3Mbl CocTaBiineT 8°12’. JlMHeliHad ucriepcua paBHa 


1°] 
166 A/mm oxono Hy. Ha uyserButesbHbix (OTOMMACTHHKaX 3a 4aCOBYyI0 9KC- 


NOSHUMIO BbIXOAAT CMEKTPbI 3Be3 12.5 3Be3qHOH BeHUHHDEI. Yapapvierne 
TeNeCKONa NOJIHOCTbIO AaBTOMAaTH3HpOBaHO. TuAHpOBaHHe KHOTIOUHOE. 


[napa II! 


HABAIOZEHHE TYMAHHOCTEH. KOHUEHTPALIMH Ht. Ot, Ott 
B HHX HW MACCH5I | 


§ 1. MexaHu3MbBl cBeYeHHA TYMAHHOCTeH 


Caenylolive TpH OCHOBHbIe OCOGeHHOCTH CMeKkTpa ra30BbIX TyMaHHOCTelt 
JOUDKHbI ObITb OODACHEHbI TeOpHeli HX CBEYCHHA: BOSHHKHOBEHHE BOMOPOAHBIX 
Q9MHCCHOHHBIX JIMHHH, MpOHCXOMKAeHHe 3alpellleHHbIX AMHHH, o6pa3z0BaHHe 
HeMpepbIBHOrO CiekTpa TyMaHHocTeH. M3 Bcex BOMpocoB TeopeTHyecKOH ac- 
TPpOPH3HKH TeOPHA CBeYCHHA Fa30BbIX TYMAHHOCTeH ABJIAeTCA HaHOovlee pa3- 
paOoTaHHon H RoBexeHHOH Qo KoHWa. Bo mHorux yueGuuKax H MOHOrpaduax 
MOAPOOHO H3JIO%KeHbI BOMPOCHI, KacalollHeca yKa3aHHO Teopuu. B ocHOBHOM 
NOSTOMY, a Take BBHY CpaBHUTebHO OoONbIOro OObeMa MaTepHaia MBI 
Ne OYJIEM NPHBOAHTh 30eCb eTabHOrO K3/IOXKCHHA TeEOPHH CBeYeHHA TYMaH- 
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HOCTH C BbIBOZOM opmMyaz. Mbt ToAbKO KOCHEMCA HaHOoJlee cyllecTBeHHHIX 
‘IOIO2%KeHHH BOMpoca HW NpHBezeM (hOpMyJIbI, KOTOPble B WabHeHwem OyAyT 
HCNOb30BaHbI HAaMH MPH KOJIM¥eCTBEHHBIX pacueTax. Tak Kak TeOpHaA pa3- 
paOaTbIBamacbh B OCHOBHOM JIA IlaHeTapHbIX TyMaHHOCTeH, TO B H3/102KeHHH 
‘MBI GyeM KacaTbcx NoctenHUx. PesyabTaTHI TeOpHH OAMHAKOBO MPHMeHAMBL 
Kak K IlaHeTapHbIM TyMaHOCTAM, Tak HW K JH@py3HbIM ra30BbIM. 

CsBeyeHHe MuiaHeTapHo TyM@HHOCTH BbI3BaHO NepeH3yyeHHeM KOpOT- 
KOBONHOBOH paqHaluH Apa B W3/ly4eHHe B BHMMOM yyacTKe CnekTpa. Ha 
“TO, ITO Mb He HMeeM pe3OHaHCHOrO pacceAHUA CBeTa Apa TYMAHHOCTbIO yKa- 
3bIBaeT Malad HHTCHCHBHOCTb Apa B TeX yuacTKaXx CilekTpa, re TYMaHHOCTb 
‘H31ya4aeT IMHCCHOHHbIe JIMHHH. ABHO BHAHO Take, 4TO TYT M He MpocToe pac- 
cenaHve cBeTa, T. K. CHEKTPbl Apa HW TYMAHHOCTH COBepUIeCHHO Pa3JIH4HEl. 

KomwuecTBeHHO, Mmpotlecc «nmepepaOoTKH> 3HEprHH B TYMAHHOCTAX Xa- 
pakTepu3yeTca TeopemoH PoccelaHya, KOTOpad 3aklouaeTCA B CTeAYIONEM. 

TIpennosioxKHM, UTO MbI HMee€M ATOMbI C TpeMA CTAL\MOHaPHbIMH COCTOA- 
‘auamu 1, 2, 3 c coorsercrsyioliumu 2HeprHamy F,, Fo, £3. Tipu normomexua 
CBeETOBLIX KBaHTOB aTOMaMH BO3MOXKHbI C/eMyIOUlHe BapHaHTbI MepexooB: 

1 1—2—>1 
Il 1>2->3-1 
Ill 1332-1 

Oco6eHHo Baxkubl TyT II u II papnanutsr. [px Bropom BapHalTe aTOM 
TepepaOaTbipaeT Ba HH3KOUACTOTHDIX KBaHTa Vy. H Ye; B OHH BbICOKOUa- 
“CTOTHBIA ¥3,, mpH II] papwayte HaOOOPOT: OAHH BbICOKOYACTOTHBIM KBaHT Yj5 


NlepepaOaTbipaeTch B [Ba HH3KOUACTOTHBIX KBaHTA Vey Hi Vag: Teopema 
Poccelauaa rilacuT, YTO B YCOBHAX pa3sperKeHHOrO H31yyeHHA AOMMHApyeT 
TpeTHH BapHaHT nepeH3ly4eHHA Hw COOTHOUWIeHHe Me”KAy YHC/IOM ATOMOB, 
BCTYMAIOIMMX Ha NyTh 1 > 2->3->1 H YACIOM aTOMOB, BCTYMAarollHx Ha 
NyTh I—> 3 > 2— 1 OMpeyeimseTcA PaBeHCTBOM: 

Nim2z-> jo I _ Wy. 





Nim 3721 
rie W xosbduuvevxT pa3spexKeHuA H3JyueHHA B Caydae TYM@HHOCTeH, paBHbli 


2 
I r 
mms *) ; SHECh rs H T, paHycbl 3Be3bI TYMaHHOCcTH. 
4\ rr 


Takum o6pa30M, 43 Teopembl PoccelaHaa BbITeKaeT, UTO TYMaHHOCTH 
-cpeTaTca OslaromapaA Tepeu3ly4eHHIo yAbTpadvoseTowok pawallwn CBOHX 
ajlep B BHAMMOe H3/y4eHHe. 

Vi3-3a Maso WIOTHOCTH H3IyueHHA, HeHTpasibHble aTOMbI B TYMAHHOCTAX 
B GOJIbIIHHCTBe CJly¥aeB HAXOAATCA B OCHOBHOM COCTOAHHH. TlosTomy, TyYMaH- 
‘HOCTb He 6yfeT Mpo3spauHa HH B OAHOM H3J1ydeHHu JIHHUM JlaHiMaHOBCKOH Ce- 


pH BOROpoda MW HH B HeINpPepkIBHOM YibTpapvosleTe 3a MpeqesIoM ykKa3aHHou 
-cepuu. [Ipu orcyrcrBuv mociemHero MONyWleHHA, AA OObACHEHHA APKOCTH 


“TYMA@HHOCTH HeEOOXOAUMO JONYCKaTb B JIMHHAX CePHH JlaimaHa BeCbMa MOLLE- 


Hoe yJIbTpaHoueTOBoe H3/IyueHHe ICHTPaJIbHOH 3Be3IbI € HEHMOBEPHO OoJIb- 
woh TemnepaTypow. Takum oOpasom, HeO6XOMHMO CYHTATb, YTO ATOMOB BO- 


AOpoa B TYMAHHOCTH Tak MHOoro, UTO OHH MOrouarort H3aAyueHhe Apa H 3a 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


122 H. A. Pasmaase 








mpeesoM JlaliMaHoBckol cepun. PaccyakeHua o HepepaboTKe L,~-KBaHTOB 
TYMA@HHOCTHIO IIPHBOAAT K TeopeMe O TOM, 4TO H3 Kaxoro L, ——-KBaHTa, M0- 
PIOULEHHOTO TYMAHHOCTbIO, OOA3aTeJIbHO OyfeT OOpas0BaH OHH La HW OHH 
OaslbMepoORCKHH KBaHT. Ha 3sToH TeopemMe OCHOBaH MeTOR ONpeseeHHA TeM- 
nepatyp Alep MaHeTapHbIxX TyMaHHOcTeli, Tak HasbiBaemblii Metog” Llaucrpa. 

V3 toro aktTa, YTO B TYMAHHOCTH HeHTpaJIbHble ATOMbI BOAOPOa Haxo- 
ATCA B OCHOBHOM COCTOAHHH BbITeKaeT, UTO TYMAHHOCTb AOJKHa ObITb IIpO- 
3pauHa JIA H3MyYeHHA B OaJbMePOBCKOH, NalUeHOBCKOH CepHsxAx, BOOOIIe, B 
ooo cy6opmuHaTHOK cepHu. YKa3aHHoe ABIeHHe OYeHb OOMeryaeT BbIGHC- 
JICHHe OTHOCHT@JIbHbIX HHTeCHCHBHOCTeH JIHHMM CyOOpAMHaTHOM CepHH, T. K. 
HACeJICHHOCTH COOTBETCTBYIOIINMX YPOBHeH B 3TOM CJlyyae OllpeyesAloTcd 
JIMUIb PCKOMOMHAILMAMH UW WaJbHeHUWIMMH KaCKaHbIMH TepexoaMi. | 

B cayyae GabMepOBCKO AMHAM SHeprHua, u3Ty4aeMaA OHM KyONYe- 
CKHM CaHTHMeTPOM TYMA@HHOCTH Oy eT: 

Ene = Nir Anohy, (5) 
rae N,,—KOJIMYeCTBO ATOMOB B KYOHYeCCKOM CaHTHMeTpe, HaxOMAIHxcA Ha 
ypopHe 2, Ang —93HHIITeEHHOBCKHH KOSPPHIUMCHT BEPOATHOCTH CIOHTAHHOPO 
nepexoila c yYpoBHa Ha Bropoll, A —MmMOcTOAHHaA IJmaHka, a ¥—uvacTOTa 
H3J1Y4eHHA, 

N, BbIUHCIAeTCA H3 YCOBHA, YTO YHCIO ATOMOB, MOCTYMaonIMx Ha WaH- 
HHI YpOBeHb, paBHO YHCIY aTOMOB yXOMALIMX C STOrO YPOBHA. Ha ocuose 
9TOrO YCIOBHA COCTaBJIAeTCA OeCKOHeYHaAH CHCTeMa ajire6paHuecKHx ypaBHe- 
HHH, MpHueM KaxKoe COOTBeTCTByeT OJHOMY H3 ypopHen. [Ipu61uxeHHoe 
pellleHHe CHCTeMBI, c HCHOb30BaHHeM 12 ypaBHeHHH AIA HadaJIbHbIxX YPOB~ 
Heli, Obwio cyetaHo Cue. Tounple pelleHua ObIIH NOJYYeHb! Men3es10M 


H bakepom. 
TLaa ucla aTOMOB B KYOHYCCKOM CaHTHMeTPe, HaXOMAILMXCA Ha YPOBHE 
n, umn nomyyeHo [40]: | 
hRz? 
: 4 eee 
@ 3 
h nn h kT (6) 


Net. NN Se , 
: (2a mkT,)'2 2 


rie b, KOIPDHUNeEHT, KOTOPbIH XapakTepH3yeT OTKJOHCHHC HaceJI¢HHOCTH 
YPOBHA 1 OT HaCeeHHOCTH Ip HaMMUMH TePMOAMHAMHYCCKOPO paBHOBecHA, 
KoTopomy coorzercrByeT ba=1, Ne u N.—KOHUCHTpauuaA MpOTOHOB Mf 
3IEKTPOHOB B TYMAHHOCTH, T, —3JIeKTpOHHad TemMnepaTypa, 2—NOpAAKOBHIA 
HOMep 3JIEMCHTa, OCTAJIbHbIC o6o3HaueHHA—OObINHO ynorpeOnemple. 
Tloncraniaia (6) B (5) MW YUHTbIBAaA 3HadeHHe SHHINTCHHOBCKOTO KoI@- 
(buuMeHTa CHOHTaHHOrO Tepexofla, HMeem CaeTyIoulee BLIPaxKeHHe IIA KOJIH- 
YeCTBa PalMallHH, H3IyYeHHON Mp Wepexode BOAOPOAHOPO aTOMa BO BTOpoe 
cocTOAHHe H3 KaKOro-J1HOO BepxHero COCTOAHHA: 
AR? 
4 wa re 
2hR 2 = 
FNM hee Oe (7) 
a2 4iNe¢ 3 wo 3 3 
T*/2 2 on 
3necb K-—-nocTOosHHas, paBHaw 6,987.10~*2, g—rT. m. KpamMepc-rayHTOBCKHH - 
(pakTOP, ABAAIOINHHCA (byHKUMeH KBaHTOBbIX YPOBHeH aTOMa, COOTBeETCTBYIO- 
WMxX JaHHOMy Mepexosy,—OH OJIM30K K eAHHHIIC. 
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_. BaryncyleHHe OTHOCHT@JIbHEIX HHTeCHCHBHOCTeH OaJIbMePpOBCKHX JIHHHU 
(6asIbMepOBCKHH eKpeMeHT) Ha OcHOBe paBeHcTBa (7) Mensea u Bakep 
TIpOBeIH MpH Tpex OMYULeEHHAX, Ha3BaHHbIX HMM rumoTesaMH «Aj», «Ao». 
4 «B». B runoresax <A» mpenmnouaraetTca, YTO 2ICKTPOH MPHXOAMT Ha aH- 
HbIM YpOBeHb JIHOO NyTeM 3aXBaTa, HOO MyTeM KacKayHOro Mepexoya C BBI- 
weleKalluX YPOBHeH; BJIHAHHeE paWalHH IeHTpaJbHOH 3Be3bI B JaHMa- 
HOBCKOH cepHuw He yuuTpIBaetca. IIpu 9TOM, B Cly4ae rHmoTe3bl «A,» KpaMe- 
pc-rayHTOBCKHH (akTOp B3AT paBHbIM eHHHUe, B Cyyae %Ke FHMMOTesbI 
«A>» B3ATO ero TOUHOe 3HaueHHe. [unoTe3a «B» YyUNTHIBaeT BJIMAHHe patH- 
alu sfpa B wHHuAX JlaimMaHa. Kak noKka3aimM Ha6miojeHua, HaHOomee O.1n3- 
KHM K HHM OKa3ai0cb 3HaueHHe OaJIbMepoBCKOrO JeKpeMeHTAa, BbIYHCJICHHOTO- 
Ha OCHOBe rumoresbl «B». 

PapeucTso (7) aeT BO3MOKHOCTh ONPeACIHTbh KOHWEHTpPallHio MPOTOHOB. 
M 3JIEKTPOHOB B TYMAHHOCTAX, a TaKKe MACCY CBETALIMXCAH aTOMOB BOOPOa. 

Tloq BAHAHHeEM MOULHOH yabTpaduoleTOBOH pavalHw IeHTpaspbHoH 
3Be3bl, BOMOPOTHbI€e AaTOMbI TYMAHHOCTH B OCHOBHOM HOHH30BaHbI, T. e. 
N;=N,. Ha ocHope doromerpHuecKHx HaG6IOqeHHH uM 3HaH paccToAHHe Ty- 
MAHHOCTH, MODKHO OILCHHTb KOJMYeCTBO paMallHu, H3.1y4eHHOH KyOH4YeCKUM 
CaHTHMeTpOM TyMaHHocTH. [I[pHHaMaxd BO BHHMaHHe ICKTPOHHY!O TeMMepa- 
TYPY, BbIMHCJIAIOT KOHICHTPalHio HOHOB H 23JIEKTPpOHOB, 3aTeM oO/1peyeIMB: 
o6beM TYMaHHOcTH V—H Maccy CBeTAlevcA YacTH TYMAHHOCTH: 


M = m,N.V, (8) 
rie m,,—Macca aTOMa BOJOpOLa. 


KouuyecTBo Bosopoma coctaBiseT 90% BxoaAWHX B TYMAHHOCTb 9J1e- 
MeHToB. JIo3sTOoMy, Macca, OMpewqemeHHand MO aTOMaM BOJOpoma, OH3Ka K 
NOHOH Macce TyMaHHOcTH [39, 40]. 


Jo pa6or boy3vHa 3anpelleHible JIMHYM B CIIeKTpax M1aHeTapHbIx TyMaH- 
HOCTeH MPHMHCbIBaAIHCb THMOTeTHYCCKOMY 2eMeHTY HeOyutO, Cpeyu s3arpe- 
ICHHbIX JIHMHHH OCOOeCHHO BbIJesseTcA CBOeH HHTCHCHBHOCTbIO Mapa JIHHHA 


2 5007 un A 4959. Boy3H noka3aJ1, YTO H3JIYUeHHe TYMAHHOCTH B 2THX AHHHAX 
O6VCIOBeHO 3alIPeCLICHHbIM MepeXOJOM IJICKTPOHA B ZBaKIbl HOHH3OBAHHOM 
aromMe Kuclopona. [IpHuem, BepxHHH ypoBeHb, ABJIAIOWIHMcA OOWHM WIA 


juuuit 2 5007 wu 2% 4959, meracraOnaeH. Bpema »xu3HH HOHa OTT B 3TOM 


COCTOAHHH COCTAaBJIAeT HECKOJbKO JecHTKOB cekyHA. [lostomy, 21a camMonpo- 
W3BOJIbHbIX HepexOJOB H3 3TOTO COCTOAHHA B HHKHee, HEOOXOAMMO UYTOOHI 
HOH JOCTaTOYUHO AoIroe BpeMA—CpaBHHMOe C ero K<BPeEMeHeM 2KH3HH»—OCTA- 
RaJICA HEMOTPeBOXKCHHBIM HH CTOJIKHOBCHHeEM C APyrHMH YaCTHWaMH, HH B3a- 
HMOeCHCTBHeEM CO CBCTOBbIMH KBaHTaMH. ECM MIOTHOCTb BeLeCTBa B TYMaH- 
HOCTH OyeT TakOH, TO BpemA CBOGOAHOrO MpoGera YacTH, B He OyseT ODly- 
THMO M@CHbIUe BPeMeCHH HaXOKJeCHHA MBaKAbl HOHH3OBaHHOTO KHCOpOAa B. 
MeTACTAOHJIbBHOM COCTOAHHH, TO, OwJlarowapaA CTOJIKHOBeCHHAM, 3HeEPTHA BO3- 
Oy2KNeHHOrO HOHa 6ymeT pacxoAOBaTHCA Ha coobuIeHHe WOGaBOYHOK CkOpocTu 
B3AHMOJCHCTBYIOLIHMM YaCTHWaM, 4, TaKHM OOpa30M, He OyeT HMeTb MeCTa 
3alpeWleHHbIH Mepexoy, C H3/IYYeHHeEM COOTBETCTBYIOWero KBaHTa CBETA. [lpu 
OOJIbIIOH MVIOTHOCTH H3JIYYeHHA B TYM@HHOCTH CTOJIKHOBCHHA CO CBETOBbIMH 
KBaHTaMH Mepesogzusu Opt von Ott B BepxHee COcTOAHMe TakxKe Oe3 H3ay- 


YeHHA CBeTa. OTCIOa BUAHO, 4TO B TYMAHHOCTAX DOVKHA ObITb BECbMa MaJaa 
IWIOTHOCTb MaTepHH, a Take H3/1YIeHHH. 


Boy3HOM 6blWIo ycTaHoBseHo, uro Bo36yxneHHe Ott Ha MeracraOuJb- 
HbIit YDOBCHb MPOHCXOAHT OarofsapA CTOAKHOBeHHIO STOFO HOHA CO CBOOOL- 
HbIMH 3JIEKTPOHAMH. QVIEKTPOHbI, KOTOPbIX B TYM@HHOCTH MHOPO H3-3a CHAb-. 
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HOH HOHH3aUHH BOAOPOAHbIX aTOMOB, pacMO/laratoT CKOpOCTAMH OCTaTOU- 
HbIMH JVId BOs6yxKmeHHA Ott Ha MeTacTaGHJIbHblit ypoBenb. 

TeopHa HaKOMJIeHHA aTOMOB B MeTaCTaGHJIbHbIX COCTOMHHAX Oblia pa3- 
pa6otaHa B. A. AMOaplyMsnHom. 

Iipupona walyyeHHA Apyrux HeOyapHbix sHHui, HanpHMep, BTOpoL 
HHTCHCHBHOM Mapbl JIMHHH A 3729-—) 3726, cxoxKa c BbIILeOomHCaHHon. 

MexaHv3M BO36yKeHHA ATOMOB COYAapeHHAMH MOApPOGHO paccMOTpeH 
Mexs3eviem 4 ero coTpyquHKaMH [40]. Jlna wHTeHCHBHOCTH HeG6y/IAPHbIX JHHHE 
Ni—Ny, [OIII] w XA 3726—3729 [OLI] umn sBpisenena dopmyvia: 

“AB 

Na Nu Q(4B) Te 


fap=8.54-10—° (1—6f) 7 : 
e i2 WA 


Avan, (9) 
re Eaxn—HHTeHCHBHOCTh JIMHHM, pacCuHTaHHad Ha eMMHULLy OG6beMa, TPH 
nepexone A—B, § --kovp@uuHeuT, yKasblBalOUlU JOO MepexogxoB aTOMa 
C OMHOrO YpOBHA Ha Apyrou, BCAeCTBHe yAapoB BTOporo pola 6e3 u3a1y4e- 
Hua gdeprun, Na —4xCIO HOHOB OI! unm OL! B I cm’, N,—»aekTponnaa 
MOTHOCTh, Q(4,.B)—2PekTHBHOe ceyeHHe LIA BOZOYAKACHKA HOHA, 6a%—CTa- 
THCTHYCCKHH Bec YpOBHA, %sn —MoTeHIMan Bo36yxKReHHA ypoBHa B orHocu- 
T@JIbHO YpoBHA A,Vax——dacToThl HHH N, -+- Ne u AA 3726—3729, Tounnie 
3sHaueHHa @ (A, B) sBeruncnenbr Cutonom [64]. 

Yka3aHHad (OpMyvla AaeT BO3MOXKHOCTH ONpeeeHHA KOHUeHTPaLHH 
Ot uOTt B TyMaHHOcTax. Jia 9TOrTO HeEOOXQAHMO TpesBapATeIbHO ompeze- 
JHTb HapAyy C APYrHMM BesIHUHHaMH H N, 4TO MOMKHO ChelaTb Ha OCHOBe 
opmy.1bt (7). | 

Kak B JH@y3HbIX ra3sOBbIX TYMAHHOCTAX, TaK HM B MWJIaHeTapHbIx, Ha- 


pAAY Cc YMHCCHOHHBIMH JIMHAAMH HaOstodaeTca HempepbipHoe H3/ly4eHHe, 
MpocTHpaiolleecH MO BCeH BH3yYaIbHOH OGJlacTH cNMekTpa. Haaaune ero PB 


RUDDy3HbIX TYMAHHOCTAX OObACHAeTCA, KaK 39TO ObLIO ye OTMeYeHO, 4a- 
-CTHYHO MpvcyTcTBHem Mbliu. AHasliorM4Hoe OO bACHeHHe JIA MWIlaHeTapHbIx 
TYMaHHOCTeH He IIPHMeHHMO, T. K. MHOrHe HaOwlOfaTebHble MakTbl YKa3bl- 
BaloT Ha OTCYTCTBHE IIbIIeBbIX WaCTHYeK B 3THX OObeEKTAX. CBHAHTEAbCTBOM 
3TOrO CAYKHT OAHHAKOBaH HHTCHCHBHOCTb KOMIOHEHT PaCllemieHHOH CMmeK- 
TPaJIbHOH JIHHHH pacuIMpAtoulehca TYMAHHOCTH; KpOMe Toro,—u Tor @aktT, 


YTO CKBO3b PHraHTCKy!O IJIaHETAPHY!IO TYMAHHOCTb B Boyo.tee Jerko BHAHbI 
BHeraJlIaKTHYeCKHEe TYMaAHHOCTH. 


IIpoucxoxeHHe HelpepbiBHOrO CMeKTpa MWiadeTapHbIX TyMaHHOCTeH 0 
CaMoro MOCJIeMHero BPeMeHH OCTaBaJIOCb HeBbIACHeHHbIM. BbICKa3bIBaJIHCb 
IIpeANOJIOKeHHA O TOM, YTO HelpepbIBHbIN CMeKTP W1aneTaPpHbIX TYMAHHO- 
cTeH MOXKeT ObITb OOYCOBJICH: H3JIYYeHHeM, MpOHCXOAAWIHM OJlarofapa 
PCKOMOHHALHAM CBOOOHBIX 3JIEKTPOHOB C TIpOTOHaMH Ha TpeTHH 2HeprerH- 
YeCKHH YPOBeHb, TlepeXOaMH QIeCKTPOHAa MexKAY HeKBAHTYIOILMMHCA PHilep- 
OOMHYeECKHMH YPOBHAMH (CBOOOJHO-cBOOOAHbIe Mepexogbt), HempepbiBHbIM 


H3JIYYeEHHEM OTPHILaTeIbHOrTO HOHa BOoROpoma H.~ Kputruyeckuh pa36o0p 
STHX TpeANOOKeHHH NOKa3aI HX HeECOCTOATebHOCTb. BpiacHHJIOcb, 4YTO HH 
OHH H3 MepeuHCJIeHHbIX Me€XaHH3MOB He MOKET JlaTb HaO.110aeMyiO HHTeH- 
CHBHOCTb HelpepbIBHOrO CMeKTpa MaHeTapHOW TYMAHHOCTH. 
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CpaBHHTebHO He€AaBHO COBeETCKHM HccieqoBaTesiem A. A. Kunnepom 4 
AMeCPHKaHCKHMH acTpodu3uKkamu Cnutuepom u TpuHucreiom He3aBHCHMO 
pyr OT Apyra Obl npewox*wKew AA OGbACHEHHA NPOHCXOAKAeCHHA HeMpepbiB- 
HOrO CieKTpa WiaHeTapHbIX TYMAHHOCTeH, Npowecc BByxoToHHoro H3.1y4e- 
HAA aTOMa BOJOpOa. 

Ecan e¢; H €; Ba COCTQHHHA aTOMa, XapaKkTepH3ylollHecn COOTBETCTBY- 
{OWNHMH BeJIHUHHAaMM 3HeprHH (g; >e;) TO MOMHMO MepexOna aTOMa, Opo- - 
*KWaloulero OHH OTOH: 

e—ey~ehy, 
BOSMOXKHbI MeKLY 32THMH ABYMA YPOBHAMH Mepexobl c H3IyYeHHeM JIBYX » 
OTOHOB: 
#; — #; — hy, + 4y,. 

Boo6iue roBpops, BEpOATHOCTh ABYX@OTOHHOrO NepexOfa M0 CpaBHCHHIO | 
© OMHOOTOHHBIM, BECbMa He3HayHTeJIbHa. 

YpopeHb N=2 BOXOpOAHOrO aTOMa COCTOHT H3 TpeX NOAYpOBHeH: 25'/o9 
2P1/,u 2Ps,. (Saecb, No O6UleMpHHATOMY B CIeKTpOCKONHH MeTOAy O603Ha- 
YeHHA, HadadbHaA UN@pa COOTBeTCTByYeT FIaBHOMY KBaHTOBOMY 4HCAy — 
HOMepy ypoBHs, SyKBa OOO03Ha¥aeT KEBAHTOBOe YHCO Ob6ulero OPOHTaJIbHOro | 
WOMeHTa, a HHAEKC NO OyKBOH—KBaHTOBOe YHCO HOIHOTO MOMeHTa aTO- 
Ma). OcHOBHOe cOCTOAHHe BOMOpOa XapakTepH3yeTCA OTHHM YPOBHeM 15S}/,. 

Bogxopoxubii aToM, coriacHO MpaBHsiaM cClekTpockonHyeckoro oTOopa 
MOXKeT MepeHTH C YpOBHA 2P1/, HH 2P3/,Ha ypoBeHb 151/, H3/ly4an OPH - 
3TOM OHH KBaHT Le. Ho nmepexona 251,151, ¢ H3alyYeHHeM OJHOrTO KESH- 
Ta If aTOMa, H3-3a8 PaBeHCTBa KBaHTOBOTO YHCAa O6ulero op6uTabHOrO 
MOMEeHTa, 3allpeiieH. T. 0., ypoBeHb 25!/, aTOMa BOZOpOda MeTacTaOuseH, | 
T. €. BD@EMA %KH3HH aTOMA B 9TOM COCTOAHHH BeJIHKO (MOPAAKa HECKOJIbKHX 
mecalies). OgHako, Nepexobl 23 COCTOAHHA 251/, B COCTOAHHe 1S1/, BO3- 
MOMXKHbI MyTeM H3IYYCHHA IBYX KBaHTOB. BeposxTHOCTb 9TOFO NMepexoma, cor- © 
acho BhiunceHHio A. A. Kunnepa, papa 7.5 cex. IlpomexyTouHbIx ypos- 
Hel M@2KAY OCHOBHBIM H BTOPbIM ypoBHemM OecuHceHHoe MHoOxKecTBO. [o- 
3TOMY, B pe3yIbTaTe JBYXKBAHTOBOrO NepexOfa, CILIOWHOM CMeKTpaJibHbili 
cboH mpocTupaetca OT A==0co 20A=1200 4. 

B niaHerapHoh TyMaHHOCTH, MpeHMYLUeECTBeHHO COCTOAeH H3 BOApPC- 
lla, ABYXOTOHHOe H3JIyYeHHe MpOABIAeTCA CeLyIOlWHM OOpa3om. B TyMaH- | 
HOCTH, KaK H3Be@CTHO, MJIOTHOCTH BellkecTBa HW H3JIYYeHHA OUeHb Mavibl. [losto- 
MY BONOPOAHbIe aTOMbl HaXOJATCA B OCHOBHOM HIM HOHH30BaHHOM COCTOR- 
HHH HW NOrOwlaloT H3yyeHHe COOTBETCTBYIOWee JIHMHHAM Ce€PHH H KOHTHHYYMY ~ 
Jlatimana. Jia u3qy4yeHHH ApyrHx AHH BOJIH TYM@HHOCTb lWpospauna. 
YabTpabuoerospoe u3lyyeHHe Apa TYMAHHOCTH HOHH3yeT aTOM BOROPOAA, | 
3aTeM CBO6OJHbIH 3VIEKTPOH HW TIPOTOH BHOBb BOCCOeCAHHAIOTCA H, CCJIH 93Ta 
peKOMOHHaLMA MpOHCXOAUT cpa3y He Ha OCHOBHOH ypoBeHb, TO HMeHOT Me- 
CTO KaCKaHble MepeXObl 3IeKTpOHa C BHICHIHX Ha HH3IUHe YpOBHH, KOHe4- 
HbIM MIPOAYKTOM KOTOPHIX ABIAeETCA OHH OasibMepoBCKHit HK OHH L«— KBAaHT. 
La—kpaHT Npom@pKaeT 6YKUaTb B TYMAHHOCTH, B TO BP€MA Kak ApyrHe-- 
—llopoKAeHHble KaCKaAHbIMH NepexOaMH KBaHTbI—OeCNpenATCTBeCHHO M10- | 
KHJaloT TYMAHHOCTb, KOTOPad, KaK 6bIIO CKa3aHO, Npo3spauHa AIA HX. 
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IIpw kKackasHbIX Nepexomax ompeslemeHHoe KOAMYeCTBO aTOMOB eCTCCT- 
BeHHO JOJOKHO MONalkaTh HW B COCTOSHHC 2 S1.,- H3 KOTOPOTO B OCHOBHOe CO- 
CTOAHHEe, KaK TOBOPH.TOCb, MPCHMYULECTBCHHO RO3MOKHHI Mepexoryl c W3Y- 
YeHHeM JBYX (OTOHOB, KOTOPbIe MOryYT XapaKTePH30BATHCH CHOObIMH WIKIS- 
MH BOJIH B HHTepBasle A==1200A°—)= ce. 

HenpepbiBHblit CHe€KTP OLLVTHMOM HHTCHCHBHOCTH B TYMAHHOCTAX MO2KeT 
OOpas0BbIBaTbcA TakxKe B pesyIbTaTe ABYXMOTOHHOrTO Tepexoma c yposneH 
2P1;, u 2P3/, Ha YpoOBeHb ISti, CleqyIOulHM O6pa3somM. BepoaTHocTbh JBYyX- 
(POTOHHEIX NepeXON0B C YKa3aHHBIX YPOBHeH Mo cpaBHeiHio c OANO@OTCH- 
HbIM BeCbMa He€3HauHTeJIbHa, Kak HMOKa3bIBalOT PacueThl, Ha OHH JBYXo- 
TOHHBIM Tepexok mpHxogutca 10° onHodoToHHDIx mepexonos. Ho, kax 43- 
BecTHO, La KBaHT B TYMAHHOCTH MpeTepnepaeT OONbUICe UHC.IO TOCTeqOKa- 
TCJIBHbIX MOPIOWeHHH WU ACMycKaHHu. B TyMaHHOCTH, He MMerollleH rpaAueu- 
Ta B CKOPOCTH PaclIHpeHHaA, 39TO WACO MOMKeT RocTurHyTp 10!°. Vi3-3a pac- 
WIHpeHHA TYMAaHHOCTeH C rpasHeHTOM CKOPOCTH, 9TA BeIHUMIaA  3aMcrHo 
YMeHbIUaeTCH, HO Bce »%e OCcTaeTca OombloH. Tlostomy pacmienmenuwe La 
KBaHTa Ha [Ba KBaHTa, COOTBeTCTBYIOIIee Mepexomy c ypopiielt 2P,, °/, Ha 
VpoBeHb 1 Si/, IIpH CTONb OObIIOM YHCIe aKTOB MOMIOuleHHA HM H3JydeHHs 
6yneT HE CTOJIb YK Pe€AKHM UH MPHBHEeCeT ONPeeJIeCHHYIO JOO B H3dIyICHHe 
HempepbIBHOTO CMekTpa TyManHocTel. PaccyKmeHHA, NOROOHbIe OObACHA-~ 
IOULMM JIBYX*OTOHHOe H3JyYeHHe BOMOPOMAa, MOXKHO MPOBeECTH H OTHOCHTE.Tb- 
HO Jpyrux aTOMOB, HallpHMep, TeJIHaA. 3 

Ha6moaTeibHylO MpOBepKy BbIIMeyKasaHHOH TeopuH AByxX@oTOHHOoro 
M3yueHHA B TyYMaHHOcTAXx Mpopetu T. A. Wain, B. &. Fase un C. b. Mn- 
Ke@IbHep. OHH HCXOMMIH H3 TOTO MOMO%KeHHA, YTO ABYX*POTOHHOe H OHOo- 
TOHHOC H3IYYCHHA ABJIAIOTCA OAHOH HU TOH *Ke ATOMHOM IIpHpoAbl M NOITOMY 
OJOKHA HMMeTb MCCTO KOPpeJIAUHA Me@KAY APKOCTAMH TYMAHHOCTH B AyaXx 
JMMCCHOHHOM JIMHMH HW B Jly¥axX HelpepbiBHoro criekTpa. HaOsoqate/bHble 
JLAHHbIe BbIABHJIH YeTKYIO MIPAMOJIHMHeHHY!IO 3a4BHCHMOCTb Me?KJy NOBEDXIO: 
CTHBIMH APKOCTAMH Mya H tite IMHCCHOHHBIX TYMAHHOCTeH. 


§ 2 HadlwAlenua 


Ha6miomenHa TyYMaHHOcTe, CBASaHHbIe C HallnM HCCeqOBaHWeM, Mbl 
7IPOBOAHIN B TeveHHe 1954-1955 rr. Bcero 6blio u3smMepeHo 1] MlaHetap- 
HBIX H 2 WHpy3HEIe TYMAHHOCTH, YHOMAHYTHIC BO BBCACHHH. : 

Ilo atuacy BD 3apatee cocTaBJIAJIMCb KapTBI OKpecTHocTeH TYMAaHHO- 
cTell, YTO Mabaso BO3MOXKHOCTb JIerKO HaXOj/HTb HEOOXOMUMbIN OOBCKE B 
HcKaTesle TemecKkona, Mocle yCTaHOBKH MocleqHero MNO COOTBETCTBYIOULUM 


KOOP HHAaTaM. 
TipH orosmekTpHyecKkHxX MpoMepax MBI MOVIb3OBaHCD KpYyribIMa JiHa- 
(bparMaMH, OFpaHHYHBalollMMM BeHUIMHY yuactKa HeOa BOKpyr IMlaHeTap- 


HOH TYMAHHOCTH HJM BeJIMUHHYy yuacTKa mudpy3HoH TYMaHHOCTH. Cxema H3- 
MepeHHH, Kak 6e3 NpHMeHeHHA cBeTodusbTpa, Tak UM IIpH cBeTODHAD IP ar, 
‘ckalalbiBanach H3 OTOpocoB rasibBaHoMeTpa MIpH HaBeACHHH TeleCKOH a: 
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Ha (POH He6a pAAOM C TYMAHHOCTbIO (3 oT6poca) 
Ha TYMAHHOCTb (3 oT6poca) 
Ha (oH He6a pAOM C TYMAHHOCTbIO (3 oT6poca) 
CHOBa Ha TYMA@HHOCTb (3 oTdpoca) 


Yka3aHuy1o copokynHocTb 12 oTOpocoB MbI Ha3biIBaeM OJHHM HaOwtoye- 
ue. Jlia usamoctpallun NpHBOAMM B Bue Ta6muUDI 15 B KayecTBe OOpasita 
BbIIMCKY 3aNHCH B KypHae HaOJOTeHHH. | 

Jia KOHTpOJId “YBCTBHTebHOCTH aJleKTpopoTomerpa, lMocwJe HaQvnto- 
jleHua KaxKOl TyMaHHOCTH H3MepsVICcA MIOMeMeHHbI B BbIXOMHOK acti 
pedwiektopa cBeToBo cTaHyapT, upa crTporo OMpememieHHOoH UlyHTHpOBKe 
raJIbBaHOMETpa. 

O6pa6orka HaGmozeHHi NpoBoAWIach B cweAyloulen NocaeqOBaTedb- 
HocTH. [loka3aHHA TabBaHoMeTpa ocpelHaHCb. Ilpomeppl TYMaHHoctTel 
ocBo6oxauch OT oHa HeGa; 3aTeM OHH MPHBOAMHCb K OMMHAKOBOH “YB 
CTBHT@JIBHOCTH alimapaTypH. 

YunTeIBaloch BIHAHHe NorioweHua B 3emMHOH aTMocdepe. Aaa 9Toro 
MEI CTapaJicbh TMpoBecTH B paGoyylo HOU HaOMOZeHAA OMHOK M3 TYMAHHC- 
creli HecKosIbKo pa3 (5—6) Ha paSHBIX 3CHHTHBIX PaCCTOAHHHAX, ITO Hapavlo 
BO3MOXKHOCTh ONpPeMeIATh KOMPPHUNEHT MpospayHOCTH 3eMHOH aTMOCcepbi 
10 H3BeCTHOH dopmyne J,=Jop' “*) (3mecb J/,-——-HHTCHCHBHOCTb CBeTa u6b- 
eKTa, HaGJoMaeMoro Ha 3e€HHTHOM paccTosHHH Z, Jo -~HHTeHCHBHOCTbh Ha 
rpaHulle 3eMHOl aTMocdephl, p—KospPPuuNeHT NposparHocTH 3e€MHOH aTMO- 
cept, Fe) —BO3AyWiHad Macca MpOxomuMasa Jlydem cCBeTa). 


Tadauua 15 
NGC 6572 





ee re 


| ~ [xc—| FRC ~ 16 | OC —11 | scejroon 


21452™ 19 202 | 147 180] 143 173 138 6138 
158 203 | 148 181 i144 172 137 138 
158 202 | 149 181 143 175 137 138 


$= 2827" 158 202 | 149 180] 145 174 137 138 
157 203 | 148 183; 143 173 138 6138 
22hog™ . 158 202 | 148 180] 144 173 138 137 


OTaJIOn 500/ 10000 
93 150 
93 1§i 
93 152 
93 $1 


3HanHne 2xe 9TOrTO KOSIMPHIHeHTAa MO3BOINIO HCMpaBJATb H3MePeHHA. 
Jina BeruncieHua p lo npHBezeHHo opMy.le, HHTCHCHBHOCTH 3aMCHAIMCb 
IIPONOPWHOHAJIbHBIMH UM BeJIMYHHaMM—COOTBCTCTBYIOINAMH oTOpocaMH LaJib- 
BaHoMetpa. Bce 2e, H3-3a TOrO, 4TO He Bcerfa yaBasOCb NpoHabioatb 
OlHy H Ty 2%Ke WwlaHeTapHy!0 TYMA@HHOCTb AOcTaTOdHOe HCO pas Ha pa3- 
JIMYHBIX 3CHHTHBIX PaccTOAHUAX, OobUeH YaCTbIO HAM IIPHXOMMIOCh NOvIb- 
SOBaTbCH CPpeHUMM 3HaveHHAMH KOOduuMeHTa aTMocthepHoi Mpospautiio- 
CTH, OlpeyesIeHHBIMH Ha HallleM 2Ke MpHOope B pesyJIbTaTe HaOsOLeHHH 3a 
HecKoNbKO JeT. B TaOnune 16 NpHBOMATCH WIA PasJIHGHbIX — KOMOHHAliHA 
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CBETOPHIbTPOB HW 3eKTpOoToMeTpa 3HayeHHA KOIPpuuneHta aTMOCHepuow 
NpO3spayHOcTH fp, KOTOPbIMH MbI MOJIb30BaJIHCb MPH BbIYHCIeHHAX. Heo6xo-- 
RUMO OTMeCTHTb, UTO WIA HallHX HaGJNOTeCHHH HCNOMb30BaJIHCbh HOUH C HC 
KJIMOUHTEJIbHO XOPOUIMMH MOTOMeTPHYeCKHMH YCJIOBHAMH. 


Ta6uuna 16 


CreTo(buarbtp | p 


nn er 





Hes cBerodaantpa | 0.76 


sKC—11 0.79 
FKC—16 0.82 
OC —11 0.86 
BG — 3 0.72 
GG —1! 0.85 





B ta6auue 17 mpuBenxeHbl OKOHYAaTebHO OOpaOoTaHHble Hab6JORCHHS 
11 maiaHeTapHbix TyMaHHocTeH uw DHddby3Hok TymanHoctn NGC 6618 («Ome- 
ra»), MWJIH KOTOPOH H3MepeHHA ObLIH NMpoBeeHbl B ee APKOH YacTH c MpH-- 
MeHeHHeM JHadbparMbil, HMeloleH WHaMeTp 4°42”. 

Jiu@oy3Had TYMaHHOcTbh OpHoHa HaGsOMadach HaMH B 9 ee Pa3/IHYHHIX 
yuacTKkaxX OKOO H3BeCTHOH rpynnbl 3Be3a—Tpaneunn Opvona. Kaxaniit 
yyacTOK ObI.I H3MepeH TIO HeckO.1bKO pa3. [IpHuem, NpH NOBTOPHbIX NpomMe- 
paX Mbl CTapaJIMCb BO3MOKHO TOUHO HaBeCTH TeleCKON Ha OAHY WH TY Ke 


caMylO OOJlacTb TyMaHHocTH. Ja WAOCTpalWH TOUHOCTH HaBeweHHsA TeJlec- 
KOMa MOXKHO CKa3aTb, TO B CPeJHEM OTKJIOHEHHe BeJIMUHHbI KaxKOrO HS 


TpeX, MPOH3BeeHHbIX B TeYeHHe ABYX HOYeH, MpoMepoB OAHOrO HW TOTO Ke 
yuacTKa OT cpefnero 3HayeHHA He mpesbicHio 4%. 


Tadauua 17 


























Hass. POY—1 “ Tr : 
Ne peas ame Hadar. POY—19 Ne 202—A—5§4 aii: 
NGC eee kG == ae Goal 7 as Rae AMES Eee Z 
€3 CBe- | Ges cBe- HaOm00 4. 
coduaer:. BG=-3 lag. ‘ romney. | CT! #KC-16] Oc-11 | BG-3 co- A 
1§35 34.2 7,0 | 18.7 — “— — — — — I 
4242 110.4 17.0 } 58.7 oo a — _—~ — — 3 
6210 ~- —- --- 83.2 -— vo oo 17.6 | 34.0 7 
6543 — — — 136.0 87.3 | 70.6 | 2.7 38.3 | 53-9 3 
6572 — == — II1.0 72.3 | §7.1 | 0.0 om — II 
6618 = = — 198.0 | 134.0 | 109.0] 8.4 — — I 
6720 —-- a ce 70.0 40.9 | 31.9 | 0.0 — — 2 
6826 772 22:8: | 3959 82.6 47.0 | 36.8 | 0.0 9 
6853 oo — — 296.0 |176.0 | 153.0 |] 4.0 — — 6 
7009 109.0 19.0 | 77.4 — — — = - -- 4 
7027 65.2 5-2 | 43-4 62.1 45.6 | 39.8] — — —— 6 
7662 85.7 13.2 | $4.1 93.2 63.2 | 53.8) — — — 8 


Ha pue. 16 mana KapTa 3Be32 OKOVIO TpaneuwH OpHoHa H KpyKKaMH 
yka3aHbl yuaCTKH TYMA@HHOCTH, KOTOpble H3MepAJINCcb HaMH. PasmMep kpyxK- 
KOB IO MacluiTaOy COOTBeTCTByeT pa3Mepy MpHMeHeHHOH Mp MmpomMepax AHa- 


(parMbl, BHpesalolleH Ha HeOe yuacTOK, paBHbIq Mo AuaMetTpy 62 yruo- 
BbIM CeKYHaM. 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


i LT SA Te tt ar we. 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


DaekTpopoToMerpHA APKHX MAaHeTAPHDIX H AMPy3Hnix razsoBpix TyMaHHocTeH 129 


B ta6auue 18 npeacTaBeHbl pesyJIbTaTbI STHX H3MepeHHH, OCcBOOOKDeH- 
He OT BIMAHHA dOHa HeOa, NOMIOWIeHHA B aTMOC(epe H NPHBeeHHbIe K 
OAHOH 4YBCTBHTeEJIbHOCTH almapaTypHl. Ha6srogenHA ObIH MpOBeeHbI 3JIeK- 
TpodoToMeTpoM, cHa6KeHHbIM yMHOxKUTeemM DOY-19 No 423-X-52. 


, 





Puc, 16, Kapta o6nactu He6a OKOAO Tpanenuu Opu- 
Ona; KpyXKaMH OTMEYEHLI NpOdOTOMeTpHpoBaHHHle 














yuacTku 
Ta6auna 18 

Ne ___ OrOpocsi ramppawOMeTpa 

yua- 6 

Fira | cxtttp, | Ba-s [Ga—n 
I 564 187 181 
2 496 171 170 
3 312 127 98 
4 506 212 130 
5 52 25 15 
6 64 30 12 
7 80 46 16 
8 go 24 19 
9 342 144 118 


§ 3. OcBeMlLeHHOCTH, CO32aBaAeMEIC TYMAHHOCTAMH B 
Wyuax pasAWM4HBX IMHCCHOHHBIX AHHUE 


laa onpemeneHusa Mo HallHM NpoMepaM OcBeIeHHOCTH B aOCOJIOTHHX 


@NHHHILAaX, CO3NaBaeMOH TYMAHHOCTbIO B TOH HJIH MHOH IMHCCHOHHOH JIMHHH, 
MBI pHOeraiw K BbIYHCJICHHAM Ha OCHOBe ONHCbIBaeMOH HHXKe MponenypH. 
O603HauHM 4epes: 


T, OCBEILCHHOCTb, CO3QaBaeMylO TYMAHHOCTbIO B Jy4ax onpezeneHHon 
S9MHCCHOHHOH JIMHHH, 
Ey, —OcBellleHHOCTb B Jly¥ax HelpepbIBHOTO CHeKTpa TyMaHHOCTH DIMpHHOH 


B 1 A OKONO JAHHEI BOUHEI A, 
Ey, —OCBeUICHHOCTb, CO3ZaBaeMylO H31yYeHHeEM Apa MWlaHeTapHon TyMaH- 


o 
HOCTH B HHTepBawie, paBHOM | A OKOJIO JJIHHbI BOJIHBI A. 
9. sdabo. abAtoeg. mdb. dom. NM 23 
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Ecru 5S, UYBCTBHTCIbHOCTh HaGOJOLaTebHOK alllapaTyphi Np MWJIKHe 
BOJHH A, TO OTOPOC IiKaJIbl TaNbBaHOMeTpa ny, COOTBETCTBYIOMMH Hallle- 
My NpOMepy TYMAHHOCTH, C JOBObHO XOPOLIMM MpHOJIMKeHHEM OyeT pape: 

ng= DE m+ EZ A+ LE A952. (10) 

EcJld OTHOCHTeJIbHbIe HHTCHCHBHOCTH: 

4, —-2MHCCHOHHOH JIMHHH TYMAHHOCTH, 

. a Oo 

j.—HelIpepbIBHOro CiieKTpa TYMAHHOCTH IMpHHOK B | A, 

Oo 

/,—HempepbiBHoro cieKTpa Apa TyMaHHocTH WMpHHOK B | A B OAHMX 

H TeX 2Ke @MMHHWAX, CKaXK€M,—OTHOCHTeJIbHO HHTCHCHBHOCTH JIHHHH 
Hg TYMaHHOCTH, TO MOMXKHO HalHcaTb: 


m= Ria, (11) 
EX, = jr (12) 
E,x=kla, (13) 
rye kR—onpeneseHHbli KOS*pPHUHeHT, COOTBETCTBYIOLNIMH BbIOpaHHOH CHCTeMe 
€HHHIL. 
Pasencrso (10) MowkHo nepenucatb, yuuTbIBaa (11), (12), (13) 
ng =h{ Pir Sr ipa Sat Vila Sa}. (14) 


Ha ocHope mocmemuero paBeHCTBa, 3HaA ty, Sys try fx Hb, MOKHO 
onpeleiuTb BeMuHHy KosdpiPuuMenta k, a 3aTeM, NO paBeHCTBaM Tula 
(11—13) BbIUHCIMTb OCBeLCHHOCTH, CO3MaBaeMble TYMAHHOCTbIO B Jlydax 
Pa3HUHBIX 2MHCCHOHHBIX JIMHHH. 

Mui pacnovlaraii BeIHYHHaMH fy HM SA COriacHO HalHM H3MepeHHAM. 
OTHOCHTeJIbHbIe HHTCHCHBHOCTH 72. 3MHCCHOHHOTO M3vlyucHia TYMaHHOCTH, 
HHTCHCHBHOCTb HelpepbIBHOrO CieKTpa TYMaHHOCTH H CBeYueHHe Apa TyMaH- 
HOCTH MBI OpaJiW COriacHO HCCJIeMOBaHHAM JPyrHx aBTOPoB. 

CnekTpooTomerpua IlWlaHeTapHbIX TYMaHHOCTeH C leJIbio OMpeeeHHA 
HHTCHCHBHOCTeH 3MHCCHOHHLIX JIMHHH MTIpOBOAWacb MHOrHMH HCCJIeROBaTe- 
jiamu. OJWHUMM 43 NepBbIX ObLIN OLeCHKH HHTeHCHBHOCTeH JIMHHM, CieaHHble 
Pajirom. Ero pa6ota BbINOHeHa 20 paspaG6oTKH COoBpeMeHHOH cboTOMeTpH- 
weCKOli MeETOAMKH, MOITOMY IIPHBOLHMbIe HM Pe3YJIbTaTbl HYKWaloTca B CY- 
WIeCTBCHHBIX MONpaBKax. 

-Tlogpo6npie ciextrpooTomerpwyeckHe HccleloBa HHA TYMAaHHOCTeH IIpo- 
pegennt [Inacketom, bepmanom, Boysuom, Balizom, Yalitom, MuaxkosckuM, 
Annepom, Aumpuita. W3 nux HavOomee HpHeMJIeMbIMH JA Hallux neslen 
HYKHO CUHTaTbh u3sMepeHuaA Asiepa, ony6suKkoBaHHble B 1941 rony, T. XK. 
OHH TONy4eHHI Ha OCHOBe GeclileueBbIX CMeKTpOrpaMM, TO LaeT BOSMOKHOCTH 
CyYMMHPOBaTb MOHOXpoMaTHYeCKoOe H3AyYeHHe NO BCeMy AMCKY TyMaHHOCTH 
[40]. YKa3aHHoe CyWecTBeHHO W3-3a CTpaTuuKkallM“n B TYMAHHOCTAX H3Jy- 


YeHHH pa3JIMYHbIX aTOMOB. 

MoroseKTpHYeCcKHe H3MePeHHA sIPKHX TYMAHHOCTeH B JIMHHAX Ny Ne 4 
Hg sbinomnentt Max-Peem u Croxom u Jluanepom H AsuiepoM. 

B ra6mune 19 npuBeqeHbl 3HaYeHHA HCMMOIb3OBaHHbIX HaMH OTHOCH- 
TCJIBHbIX HYHTCHCHBHOCTCH ZYMHCCHOHHOrO H3JTyaeHHA TIaHeTAPHbIX TYMaHHO- 
cteli, ucktiouaa NGC 6853, 0 KoTopolt oTAeAbHO OyZeT CKa3aHo HWE. 
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Ta6auna 19 





SS Dennen emer eee a 
Jluaua| Onement | 1535 | 3242 | 6210. 6543 | 6572 | 6720 | 6826 | 7009 7027 | 7662 











t 2 3 41 5 6 7 8 9 10 II 12 
2 tae to ft to fr ta 


5876; He I 


























$755 N if 1.0 
Sor) 0 6 | Te aae 
5007 115.5 | 146 {112.6 67 |118 94 71.0 ‘118.0 | I. 137.0 
4959 | O Ill 38.5 |} 49 | 384 | 22 | 38 32 | 22.2 | 43.0 ee Hoe 
4861 i — 10 10 | 10 10 | 10 10 10 | 10 10.0 | 10.0 
4740 o 
ae A 1 be | 0.44| 1.02) 0.67 
468 e 1.3] §.1 0.08 56 
seco |G IV o81; 2 0.56 1.35) 3.89] 5.26 
eS 
4641 0.66 0.16 

ae N u | | 0.38; 0.58] 0.32 
4571 Mg 0.044 .06 
4542 | He II | ae 0.165 
4471 | Hel 0.21] 0.52] 0.4 | 0.36 | 058 0.57, 0.43; 0.27] 0.25 
4363 O. III | 0.90 | 0.5 1.03 | 1.46/ 2.14 
4340 | H I §I | 63 1) 4.0 | 4.13 | 3.60 4 4.0 | 3.42] 2.71] 4.29 
4267 | C IE 0.05 0.13|/ 0.04 
4200 | He II | 0.03] 0.08 
4144 | Hel 0.34 | 2.63 
4103 7 ct ; i 0.024| 
4101 a 2 1.8 | 2.1 2. 
oo a 3 3 4 II 2 1.9} 2.49/ 1.30 
4076; S If 0.48 
4069 | S II 0.24 
ri 4 4:5 0.21 | 0.20 | 0.14; 0.10 
970 .0 O | 2. 
397° | Ne itl 5 3 33 | 350! 4 2.3] 3.95] 2.16] 4.12 
3924 ae a ; 0.02 
3889 e II I. 10 85) O. 
3869 | Ne Iil 11.8 | 11.7 5-6 ee eae py ave ne a 
3835 H I. 0.60 0.31 
3798 H I 0.34 0.22 
3771 H I 0.23 | 0.12 
3760 | O III 0.18 0.15 
3750 Hy 0.12 
2) oH | 3 
372 a yee 2.00} 3.22 6 
He ee | 7 3 353 | 4 2.6 i 2.4 
3444 QO iil 33 0.47| 0.72} 2.0 
3425 Ne V 0.55 0.11! 2.98] 1.2 
334 Ne V 0.36) 1.36] 1.57 
3343 | Ne II 1.6 | 
3340 | O IL | 
3312 | O I | I.I : 0.35] 0.33] 1.05 


Jina TyManHocret NGC 1535, 6210, 6543, 6572. 6826, 7009, 7027 
7662 OTHOCHTeAbHbIe HHTCHCHBHOCTH 3MUCCHOHHOrO H31VueHHA, 3a vietoniotie- 
HH€M H3IyYeHHA B AMHMAX N;, N, u Hp B3aTbl H3 uCCHeLOBaHHA Awepa 
{40}. Tua NGC 3242 aHaJIOPHuHble BeIHUHHbI B3ATEI 43 [65]. OrHocuTenb- 
HbI€ HHTCHCHBHOCTH H300paxKeHHH TyMaHHOCcTe BN, Nz u Hg 3aumcrso- 
-BaHbl H3 @oTooeKTpwueckux H3MepeHui JIunnepa x Annepa [57]. laa 
NGC 6720 orHocutembubIe HHTeHCHBHOCTH 3MUCCHOHHOrO H3JIyY4eHuH HHKeM 


‘He mpusogninch, Tostomy, Mbl NocTynMIM caeLyIOuHM o6pa30m. CoracHo 
‘HalldM H3MepeHHAM MavlyuenHe NGC 6720 B duonete 6oapmoe. [Tpocmorp 
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penponykKuui co CMeKTpoB 9TOH TYMaHHOCTH, CHATHIX Patitom u [Tst#axKem 
[66, 67] noKa3bIBaeT OovIbIllyio MHTCHCHBHOCTb JIMHHA X 3727. Ho, Hu 93TH 
HcCIeMOBATeM HH MOCeAyIOUWe He MpOH3BeH YHCIEHHOH OWCHKH OTHOCH- 
TeJIBHBIX HHTCHCHBHOCTeH 3MHCCHOHHDIX aMHAH NGC 6720. Ilostomy 3Ha- 
YeHHA HHTeHcuBHocTeH gaa NGC 6720 HaMH B3ATbI NO TYMAaHHOCTHAM 
NGC 650-1, 3587, 6781, 6853, 7139. Ouw cxomxu c NGC 6720 Tem, 4TO 
UMeIOT HH3KylO MOBePXHOCTHY!O APKOCTb UH, CoriacHo H3smMepeHHAM MyHkoB- 
cKxoro [68], 4 3727 B ux cileKTpe BeCbMa HHTCHCHBHA. | 
PacnpeleteHve 2HeprHH B HerlpepbIBHOM CileKTpe TyYMaHH cTei HaMH 
B3ATO 10 Ha6moneHuAM [lotmKa [67]. B Ta6anne 20 NpHBOAATCA AIA OOvIb- 


INMHCTBA H3MepeHHbIX HaMH TYMAHHOCTeH 3HaveHHA HHTeCHCHBHOCTH 1 A He-: 
MIpepbIBHOTO CMeKTPpa OTHOCHTeIbHO JIMHHM £8 B—lg J/Js B3xATbIe H3 ykKa- 


3aHHOH padotnl. B mocwenHHx UByx cTOOWaxX WaHbl TakxKe, NO/yYeHHbIe Ha 
OCHOBe Pla3OMePHbIX OMeHOK, JorapHMbl MaKCHMaJIbHO HHTeCHCHBHOrO—IH- 
-pHHOi B OMHH aHrcTpeM—y4acTKa HenpepbIBHOTO CMeKTpa B BH3yaJIbHOH O6- 
jlacru 3a mpemetom cepun Bastbmepa. Jina tymannocrett NGC 1535 u 
NGC 3242, xoTopple HaMH H3MepeHbI, HO Y KOTOPBIX BbIMIeyKa3aHHbIX Ole- 
HOK HeT, MbI HCMMO.1b30Ba.1M cpe/lHHe TO mpomMepam [loia»Ka 3Ha4eHHA HH- 
TCHCHBHOCTH HelipepbIBHOTO CHeKTpa. 


Tabunua 20 





























—lgI,/16 
NGC el a 13680 136301 23600 | 23550 13900 3400 43300 He 5 Hi, 
| 
6210 | 2.8 175 
6543 | 2.3611 2.423] 2.011 1.708 | 1.731 | 1.752] 1.75 | 1-74 2.39 1.71 
6572 ae 2.00 
6720] 2.325} 2.348] 2.085 1.887| 1.910] ... | T.950/. . «| 2-33 1.89 
oa 2.374| 2.397} 1.979 1.755 | 1.780] 1.798! 1.808} 1.870] 2.33 1.76 
$3 bee ae 
7009; 2.420! 2.372, 1.970| 1.809) 1-769} 1.792, 1.741 | 1.73 : 2.39 1.77 
7027| 2.744] 2.819 | 2.537] 2.453} 2-458] 2.489] 2.532] 2.529]. + - 2.78 2.46 
7662 | 2.469; 2.454| 2.190 2.042 2.014] 2.030] 2.035 2.034 | 2.035 | 2.46 2.02 


Heo6xoHMO OOpaTHTb BHHMAHHe Ha TO, YTO XOTA HeMpeppiBHbIH CMeKTpP: 
TYMaHHOcTell ca6, HO CyYMMapHas ero HHTCHCHBHOCTb CpaBHHMa C HHTeH- 
CHBHOCTbIO JIHHHH OasIbMepOBCKOrO AeKPpeMeHTA. 

Jina Toro, uro6bl yuecTb B HallHX MpoMepax OIC, IPHBHOCHMyt10 H3- 
JIyYeHHeM Apa TYMAHHOCTH, MbI BOCTIOJIb30BaJIHCb Pa3HOCTbIO B SBeSJIHbIX 
BeIHYHHAaX M@XKAY TYMAHHOCTbIO H ApoM coracno KaraJiory B. A. Bopou- 
yoBa-BenabamuHoBa [39]. Hecmotpa Ha HeBblcoKyio TOYHOCTb yKa3aHHou 
BEIMYHHbI, BLIYHCICEHHOH Mo JaHHbIM KaTaJlora, H3-3a OOvIbIOro 3HayeHHst 


pa3sHOCTH my, — My OUHOKA Wake B 0.5 3Be3RHOH BeJIHYHIbE HE3HAYHTIbHC. 
NOBAHAIa Obl Ha HallIH BbIUHCJICHHA. 
OueBu HO: 


SE" S'+s Es S', dA ES’, da 

TES da 
rae m, —3Be3 Han BeJIHUHHaA Apa, Myn-—-HUPHBeJeCHHdah B YKa3dHHOM KaTa- 
siore CYMMapHadi 3Be30Han BeJIMYHHaA TYMAHHOCTH H ee Apa, a §';-— 3HadeHne 


OTHOCHTeJIbHOM CeKTPasbHOH YyBCTBHTebHOCTH toTorpaduyeckon MHTepHa- 
UHOHAIbHOM IWBeTOBOH CHCTeMbI, B3HTOH COMlacHO HCCJI€OBaHHIo Cupca 4. 





(15) 


mM, — My= 2.5 lg 
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Jixofnep [69]. Ocrambubie o603Ha4eHHA yxKe yNOMHHamHCch. Ha OcHose pa- 
BeucTBa (15) HaM HaZO BbIPa3HTb MHTCHCHBHOCTb HempepbisHoro cieKTpa 
apa B TeX Ke OTHOCHTEJIbHbIX CNHHHWAaX, UTO H MHTCHCHBHOCTbh 2IMHCCHOHHO- 
YO H HempepbiBHOrTO H3/IyYeHHA TYMAHHOCTH. 

PacnpefeieHHe 9HepruH B CMeKTpe JIA BCeX Aep MbI B3AJIH COOTBeT- 
CTBYIOINMM aOCOJIOTHO YePHOMYy Tey c TemMmepatTypoH B 50000 rpagycos. 
Kak H3BeCTHO, TeMMepaTypbl MHOTHX Aep HaMHOro OTJIMYalOTCA OT yKa3ail- 
‘HOH BeIM4YHHbI, MOCTHrad Nosyac 3HaveHHH, Mpesnrmatouux 100000°; Ho pac- 
ipeweeHHe SHEprHH B HX CheKTpe B oTorpauyeckom yuacTKe He H3Me- 
HHTCA WpakTHUeCKH. 

Bocnob30BaBluWCcb paBeHcTBaMmH (11), (12) uw (13), MoxKHo Ha OCHOBe 
pasBeuctBa (15) HanucatTp: 


Xn Sy + By Sh, 


21,5, = (16) 


Bouvcius B (16) npaBylo YacTb, MOXKHO OMpeszeHTh HHTeHCHBHOCTY 


o 
‘HHTepBaia B | A HenpepbiBHoro cheKTpa apa fh, B TeX OTHOCHTeIbHbIX 


€MHHHWaX, B KOTOPHIX BbIPamKeHO H3/1yYeHHe TYMAHHOCTH B 39MMCCHOHHbIX 
JIMHHAX MW HeMpepHIBHOM creKkTpe. 


B tTa6anue 21 Wanbl BbIYACIeHHbIe 10 HalluM H3MepeHHAM Cc yueTOM 
HeMpepbIBHOrO CHeKTpa Apa wv TYMAHHOCTH BbIILNeOMMCAHHbIM MeTONOM 3Ha- 
‘WeHHA OCBelljeHHOCTeH E, co3qaBaeMbIx TYMAHHOCTAMH B HaHOoslee APKUX 


‘SMHCCHOHHBIX JIMHHAX Ny, No u He. 
Jia TyMaHHocTel, B KOTOpbIX H3IyyeHHe B A 3727 OonbIOe, NpHBe- 
AeHa BeNHYHHA OCBEICHHOCTH B 3STOH JIHHHH. 


Ta6auna 21 


E B 10741 3pr/cex, cm? 








Ne 

= _Txy Ha OcHOBe npOmepos c 

Nee Ha ocHone npomepos c POY—Ne 202—IX—54 PIV —Ne 423—X—52 
A 5007 A 49so_ | A 4861 | A 3727 | & 5007 { 2 4959 | A 4861 _ 

1535 = = rT aes 39.2 13.0 3-4 
3242 — — —_ — 127.5 42.8 8.7 
6210 132.9 45-3 11.8 — — _ — 
6543 124.8 41.0 18.6 — — — — 
6572 129.9 41.8 II.0 — — — — 
6720, 60.8 20.6 6.5 29.7 — — — 
6826 79.7 24.9 11.2 — 81.0 25.3 11.4 
6853 271.0 94.9 27.9 125.6 oe — — 
7009 —. — — — 114.8 41.8 9.7 
7027 78.2 26.1 5.2 — 75.6 25.2 5.0 
7662 II1.2 36.5 8.1 — 91.4 29.8 6.6 


§ 4. Konouneutpamuu Ht, Ot, Ott nmMaccm 
NIaHeTapHHX TyYMAHHOCTeH 


TIo gopmystam (7), (8) w (9) sTo# raaBH, Kak 6buIo CKa3aHO yxKe, 
MOKHO ONpezeHTb KOHWeHTpanuH Ht, Ot, Ott, uw Macca TyMaHHocTeii, 
€CIH 3HaTb H3 HaOJIOMeHH KOMHUeCTBO 3Hepruu u3yyaemol 1 KyOHYeCKHM 
CaHTHMETPOM TYMA@HHOCTH B OZHOH 43 JMHHH OanbMepOBCKOH cepHH BOJO- 
pota u AA 5007—4959 wu AA 3729-3726. Heo6xouMMo HMeTb Tak?Ke 3Ha- 
4ICHHA SJIEKTPOHHBIX TeMNepaTyp HHAMBHAYaNbHBIX TyMaHHocTeill. 
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mare we comm reams = nee (ee ame Sed aA soe nar 


OnpemeieHHe 3JIEKTPOHHBIX TeMNMepaTyp J, IWIaHeTapHbIX TYM@HHOCcTelt’ 
NPOBOAMJIOCb MHOrUMH. IIpHueM, AIA BbIYHCJICHHA HCHOIb30Basacb opmMy.la, 


BbipefeHHad B. A. AMOapulyMaHOM WIM No3qHee mNouwyueHHaa Mens3euem, 
Ajsepom wu Xe660oM, KOTOpad NOUTH HAeHTHUHAa c NepBok. YKa3aHHaa dop- 
Myla aeT BO3MOMKHOCTb BHIYHCIHTb JT, MO OTHOWWeCHHIO HHTCEHCHBHOCTeH 3a- 
IpewleHHbix sMHHH [OIIT]: A 4363 nu N,;+No. 

H3anyyenuve wHoHa KucOponza B AHHH A 4363 MpoucxO,uT Mpu Mepexo- 
JjaX W3 MeTacTaOMJIbHOro ypoBHaA *So Ha ypoBeHb ‘Dy. IIpw nepexone xe BHH3’ 
43 ypopuaA !D,—-rakxe MeTacTaOHJibHoro — w3qyualoTca sMHHM N, u No. 
Torenuvaib BosOyKeHHA ypoBHeH +S) u 7D, paBHb 5.3 3B HW 2.5 3B, CO- 
OTReETCTBEHHO, OTCHOa ACHO, UTO IPH HMEIONIEMCH B TYMAHHOCTH MeXaHH3Me 


BOSOYKACHHA 3alPeleHHbIX JIMHHH OO/IbIMaA HHTCHCHBHOCTb A 4363 OyZe7 
YKa3bIBaTb Ha OOVIbIILYIO 3IEKTPOHHY!O TeMIepaTypy B Hel. 


OAHHMH H3 HOCIeAHAX H HawOoulee TOUHBIMH ONpeevIeHHAMH 3/IEKTPOH- 
HbIX TeMMepaTyp ABIAIOTCH ONpemeneHHa JIMaepa u Asmepa—Ha OCHOBe 
(pOTOSJIEKTpHYeCcKHX MpoMepos, H AHApHHa—no doTorpaduyeckHM OWeHKaM 
HHTeHCHBHOCTeH. Jia HalulHX BBIMHCICHHH Mb MOIb3OBaIHCb- Mep- 
BbIMH [97]. 

J[1A BbIUMCICHHA KOJIM4eCTBA 9HEPrHH, H3lyaaemoro | cm? TYMaHHOCTH, 
HeOOXOMHMO 3HaTb e€€ Pa3Mep, KOTOPHIH MOMKHO OpedeuTbh NO yrloBoMy 
panuycy gH pacctosHutlo R TrymManuocrn. JleicrBuTebHO, ecm E OCBeleH- 
HOCTb, TO IIOAHOe KOJMYeCTBO SHEPrHH H3yYaeMOH TYMaHHOCTbIO = OyzeT: 
AntR7E. 

Payuyc TYMaHHOCTH O4eBHHO paBeHRe. Onpenenus o6beM CBeTALER-- 


CAH 4aCTH TYMAHHOCTH, PaBHHIH y = aR(9;°—9,9), (re ~ ;}—-BHeWIHHH pa- 
3 


HYC, a%2:—BHYTPeHHHH, B CJIy4¥ae NOJIOH, BHYTPH, TYMaHHOCTH), MO2KHO BHI- 
UHCIHTb H MIOTHOCTh H3VIY4eHHA - 


- 4 - R (1° — 9°) 7) 


ONYCTHB, YTO B TYMAHHOCTH OHa MOCTOAHHA. 

Yrsiosble pa3sMepbl TYMAaHHOCTeH H3MepeHbI Keptucom [53]. Jaa HeKoto- 
pbixX TYMaHHOcTeH OHH yTouHeHE! O. Busipconom [70]. 

QAeKTPOHHble Temmepatyph! J, HW 3HaYeHHA CPpeCAHHX BHELIHHX MH BHYT- 
PeHHHX paJHycoB B YPAOBOH Mepe, Aa HaOJOMeHHBIX HaMH TYMaHHOcTeH, 
IIpHBejeHbI BO BTOPOM wf TpeTbeM cTOMONaxX Tabb 22. 

B ra6suue 22 nian NGC 6720 un NGC 6853, y KoTopbix He ollpeemeHo: 
flo HaOmiofeHHam T,, 3HaveHHA STO BeMYHHBI B3xTO paBHbim 10000", 
UTO OObIVHO MPHHHMaeTCA 3a CpeHee 3HAYeHHe JICKTPOHHOH TeMITepaTyDbl 
TYMaHHOCTei WH HMeeT Mawyio HCMepcuio [40]. 

TpuroHomMetTpHyeckvHe MapaJiakcbl WlaHeTapHbIX TYMAHHOCTeH BeCbMa 
MaJIbl H COM3MepHMbI C OWIMOKOH HX OIIpeweseHHA. OTO yKa3bIBaeT Ha OF/la- 
JIGHHOCTh OT Hac 3THX OObeKTOB. M3-3a HeHaeKHOCTH MapasakcoB, MHOrHve 
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aBTOPhI ONpedesIM paccTOAHHA TyMaHHOcTeli KOCBeHHbIM nyTem. [Ipu 3TOM 
HEKOTOPHIMH HCCIEMOBaTeIAMH ObLIM JOMYHeHb! OWMOKH, Ha KOTOpHe ykasa 
5. A. Boponnos-Benpamunos [39, 41]. 











Ta6auua 22 

Ne ? Te R A’ 
NGC B! Brp.K] sone |B 38. Bex. 
1535 95 4.5 | 314300 720 0.5 ° 
3242 8 5 3.2 | 17700 600 0.6 
6210 5 10800 790 0.8 
6543 10 9500 520 0.7 
6572 7 13500 580 1.3 
6720 36 ; 18 | 10000 570 0.8 
6826 13 11200 580 0.4 
6853 240 10000 400 0.8 
7009 9 13900 500 0.6 
7027 5 16800 1000 1.8 
7662 854 15000 600 0.7 


B HacToslMit MOMeHT HaHGolee NpHeMJIeMBIM CUHTaeTca KaTasor pac- 
CTOAHHH, cocraBleHHElt B. A. BopoHuoBbiM-BesbAMHHOBBIM [44]. Ha ocHcBe 
o6HapyKeHHOH cCTaTHcTMYecKOH 3aBHCHMOCTH MexKAYy cpegueH coTorpads- 
YeCKOH MOBEPXHOCTHOH APKOCTbIO TyMaHHOCTeH HM HX BHJMMbIMM [HaMeTpa- 
mu, B. A. Bopouuos-BesibamMHHOB nonycTuat, YTO AOCOMIOTHbIE HHTerpaJIbuble 
Be@IMUHHEI TyMaHHocTe M maso pa3umuaioTcA uM BbIpaxatoTca bopmys0n 
M=0.04—0.22 (m,—7n) (Te m, —BHAHMad 3Be30Had BeIMUHHa Apa, a 
mM, —-BHIHMaA HHTerpaibHad 3Be3QHad BeMHYMHa TYMAaHHOCTH). YKa3aHHOe 
MOJIOKEHHE aslO BOSMOXKHOCTh OMPeNCIHTb OTHOCHTeJIbHbIe PaccTOAHHA HO 
TyMaHHocTeH. 3aTeM, IpHBeKad CpeMHUH CTAaTMCTHYeCKHH Napadiakc TYMaH- 
HOcTell, OMpeeAIHCh HHAMBHAyasbHble paccTronHua no HX. IIpuyem y4H- 
ThIBaJIOCb BIHAHHe Me2K3Be3HOrO NOMVIOWeHHA. | 

Jina tymannocrn NGC 6720, pacnosioxeHHot p cosBesnun JIupni, A. A. 
Jlatninosy, m0 dbororpaduam, pa3evleHHbIM OOJIbLIHM HpOMe2KYTKOM BpeMec- 
HH, yasIOCcb H3MePUTb BeMIBHY yBeIMYeHHA BUMMOrO pasMepa TYMAHHOCTH, 
oKa3aBllyloca paBHol 0”.009+07.001 B rog [42]. Conocrasus 3To YCHO CC 
3HaYeCHHeM JIHHeHHOH CKOPOCTH paclUMpeHua,—cpeqHeh H3 ONeHKH Ljauctpa 
no cnexrporpamme Kemn6e1a u Mypa (19 xm/cex), 1 u3MepeHnio O. Bwlb- © 
cona (30 xm/cex),—A. A. JlaTbinop BblunciM paccTonHue NGC 6720, ko- 
Topoe OKa3a10Cb paBHbIM 570 Ic, YTO OM3KO K OMpeseeHHlo B. A. Bopou- 
uoBpa-BenbamMuHoBa —/00 ic. | 

B ta61uue 22 Wahl WA H3MepeHHBIX HaMH MaHeTAapHbIXx TyMaHHocTek 
paccTOAHHA W BeIMUHHEI NoriomenuA B Ay4ax A 5000 A mo kaTaJory B. A, 
Bopoxuosa-Beapamuxosa [44]. JIum ana NGC 6720 paccrosuue B3ATO MO 
A. A. Jlarunosy. STHMM 2aHHbIMM MbI MOMb3SOBaHCb NPM BHIHCCHHAX KOH- 
yextpauui Ht, O+, Ott, 4 Macc TyMaHHoctei. Ilepecuer Be/IHUMHH MeK- 


° 
3Be3qHOro normoueHua c 5000 A ava APyrHX WIKH BOWH Aewasica COTacHo 
3aKOHY NOriowjenha A’. 
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JTabauna 23 
_ | Nup=N Ou | 
NGC Ha Ae mM 
: | 

1535 5900 0.25 0.017 
3242 13500 0.42 0.016 
6210 26000 | 2.33 0.017 
6543 12500 0.91 0.019 
6572 24500 1.10 0.019 
6720 1300 0.07 0.110 
2 6826 5900 0.22 0.030 
7009 11400 0.48 0.012 
7027 27000 1.17 0.040 
7662 11300 0.17 0.014 





B ra6snne 23 npHBeAeHbl pesy/IbTaTbI HalIMX BHIUHCIeHHH. B ee cTo.10- 
Wax HOCIeMOBaTeIbHO aHbl: TyMaHHocTH no KaTasiory NGC, MWoTHOCTb 
QJIEKTPOHOB HJM IIpOTOHOB, MAOTHOCTh HOHOB OTT; Bce STO—B KOJMYECTBE 
YACTHIL B OHOM KyOHYeCKOM CaHTHMeTpe, H Macca TYMaHHOCTH, BbIpaKel- 
Had Bp @qHHAWax Maccbl CowHa. 


§ 5. TurautTckaat maanetapiawt TYMaAHHOCTD 
NGC 6853-——-«<T auHTewJb» 


NGC 6853—sTopad MO BHAMMOH BeHUHHeE IlaHeTapHad TYMAHHOCTb. 
TlosTOMy HMeeTCA BO3MOXKHOCTh NOApoOHoro W3yyeHHA ee CTPYKTYPpbl. Mot 
pellHiv, Hapany c PoTOMIeKTPHYeCKAMH MpOMepaMH, MpOBECTH AIA WeTadb- 
Horo uccemOBaHMA pactipeneenna u3ayseHua B NGC 6853, Takxe oTo- 
rpaduyeckylo PoTOMeTpHio Mo ee CHHMKy. 

IIpu momo aeKktTpopotomerpa NGC 6853 u3Mepadacb B  TeHeHITe 
mpyx Houvet. IIpu npomepax MpHMeHsAach HMeWOMaACA y Hac B mpHOope Mak- 
CHMAJIbHOrTO pasMepa AHadparMa C yIVIOBbIM HaMeTpOM 4’.7. Ova He Mepe- 
KPbIBala BCIO TYM@HHOCTb, MpocTupatoulyioca No AvHaMeTpy JO 7’.8. Bute 
yuadparMbl, Kak 9TO BbIACHHOCb NO OTHOCHTCJIBHbIM cbororpaduyeckuM IIpo- 
mMepaM, O KOTOPBIX OyfeT CKa3aHO HH2Ke, OCTABaJIOCb 26% cBeyeHHA TYMaH- 
HocTu. IIpuseqeHHble B Ta6mune 17 OTOpOcbI rabBaHOMeTpa MA NGC 6853 
YIHTHBAIOT 9TO, T. €. OHH COOTBETCTBYIOT BCeH TyMAHHOCTH. CneyeHve aapa 
TYM@HHOCTH He IIpHHATO BO BHHMaHHe, Tak Kak OHO He3HadHTe/IbHO 
(m, — Mn = 6). 

Pacnpenenenve H31yueHHA MO BUMMOK NOBepXHOCTH NGC 6853 43y- 
yeno B. A. Bopoxyosbim-BesbamMHHOBbIM HO. Kpamep [9]. Mmm Hcnoub30- 
BaH JIA STON eH HeraTHB, MOJIYYeHHbIN Ha 30-cm ped.lekTope K y4HHCKOH 
o6cepBaTopHH. 

Bo sropofi momopune 1955 roza B AOacryMaHcKon o6ceppaTopuu Oat 
ycTaHOBIeH H Hava padoTaTb 70-cm MeHvcKoBBIi Teteckon MakcyTosa. 
Mul pelliviu BOCIIOJb30BaTbCA eo MpeHMYHecTBAMH, NOJy4HTb Ha HeM cbo- 
torpadun NGC 6853 u mpoBecTH NOBTOpHO ee NOBepxXNOCTHYt0 (bOTOMETPITIO 
C HebiO H3yYeHHA MpOCcTpaHCTBeHHOH CTPYKTyPHl. 
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10—11 u 11—12 oxra6pa 1955 r—s Hou c xXopoller aTMoc(pepHoti 
MpospayvocTbio—Oniio MosyyeHo ABa oToHeraTHBa NGC 6853 Kaxkgaph C 
axcnosHuneli B 1 Yac Ha NadxpomMaTHueckux MaactaHKax Hapdopaz FP-4 i 
VUnpdopaz HP-3. Y nac He 6LWIO BOSMOXKHOCTH H3-38 HEHMeHHA NOAXOAAULAX 
CBeTOPHITPOB NovIyuHTh otrorpapun TyMaHHOCTH B Jlydax Ce OTJ€JIbHbIX 
SMHCCHOHHBIX JIHHHH, 4TO, pa3yMeeTCA, JTy4lIe NOAXOMHIO Ob Wiad Hallett 
neu. Ho, cormacHoO CleKTpOPOTOMeTPH4eCKOMY HCCIEOBAaHHIO Boupa [71], 
p NGC 6853 Her crpaTHpakauwH H3ydeHHA COCTABAAIOWHX ee Ta30oB. 
Boupc ccotorpaduposal cimekTpbl TYMaHHOCTH TIpH yeTbIpex pa3JIH4HbIx 
MO3HIUMOHHBIX MOIOMKeCHHAX Leh cnexTporpada. B KaxKOM H3 9THX CII€K- 
‘TpoB HavaJIbHad HyeBad, MHHHMAJIbHaA, MaKCHMaJIbHad Ww KOHeuHaA HyJe- 
Bad HHTeHCHBHOCTH JIA BCeX JIMHHH, HCKIOUaA .THUIb A 4686 (Hell), upa- 
XOJATCH Ha OHO HW TOKE paccTOAHHe OT Apa TYMAHHOCTH. Orcionqa MOKHO 
3AKMIOUHTb, UTO TO“epHeHHA Ha CHHMKe TYMA@HHOCTH, MOydeHNOM Ha maH- 
XpOMATHYeCKOH MW1aCTHHKE, 6ylyT COOTBeETCTBOBaTb Pacnipefetennio H31Y- 
uenua Blob NGC 6853 B KaxkOH OTAeIbHOK u3ly4aeMoll elo JMACCHOHHOH 
jlunuu, uckmrouan A 4686. Ha moto xe 3TOH MocIenHeH, CorsacHo CIeKTpo- 
-POTOMETPHYeCKOMY HCC/eAOBAH MIO Muuxosckoro [68], HpHxXOMHTCA JIMWb 2% 
H3JIVYeHHA TYMA@HHOCTH H, TaKHM o6pa3om, y4acTHe ee B CO3aHHe u300pa- 
>KeHHA Ha MaHXpOMaTH4eCKOH MacTHHKe He3HayUTCJbHO. 


Jlna u3MepeHHit 6bl B3AT POTOCHAMOK TyM@aHHOCTH, NOYUeCHEIH Ha 
maacruuke Unpdbopa HP-3, Tak kak Ha HEM cnaOpie BeTain TYMaHHOCcTH 
BLILMWIH wyaile. SpesqHbie H300paxKeHHA Ha 9TOM CHHMKe KpylHee 43-34 
KpyMHoro 3epHa 9MYJIbCHH. PenpomyKuMa co CHUMKa lipescTaBeHa Ha PHC. 
17. Ha cuumke NGC 6853 o6pucoBaslach B BAUME SIMIC, 6obluaH OCb KO- 
‘Toporo coBmawaeT Cc HalipaBJeHHeM 6onee HU3KOH cBeTHuMocTH. Kak Ha JIMK- 
cxux penponyxuuax [53], Tak H Ha dporo B. A. Bopouuosa-BesbaMHHOBa 
[39], BbITHHyTOCTh TyMaHHOCTH B&B yKa3aHHOM HampaBJleHHH Tak ACHO He 3a- 
MeTHa. Pa3Mep TYM@HHOCTH B HallpaBJieHHH Hu3KOH CBeTHMocTH paBeH 7’.8, 
a B HanpaBJeHHu, NepnleHJHKyJIAPHOM 9TOMy, 7’.2. 

XapakTepucruyeckad KpuBaA 6nlla Mocrpoeva Mo mWkaJe, NOy4eHHOH Ha 
TPeXIIpH3MCHHOM cnextporpade MCT1-51. Viso6paxenve TyMaHHOCTH H3Mepe- 
HO Ha perucTpHpyIollem mukpodotomerpe M®-4. 3anucuw pacnpeseieHux M10- 
YepHeHHA BLOJIb TYMaHHOCTH-—OT eHTpa K KpalO—TioulyyeHb! Ms 36 Hall- 
paBleHul, OTIHUAIOWIMXCA APyT or upyra Ha 10°. Ha puc. 18 naHbl H30orHl 
NGC 6853. Beuay Toro, 4To MulaHerapHas TYMAaHHOCTp mpospauHa Ayia CBoero 
SMHCCHOHHOFO H3JIyUeHHA, Mepexog OT BAAHMOTO paciipefeuweHHa H3IyeHHA 
BOWb pamvyca K peavIbHOMy [IpOocTpaHCTBeHHOMY, TIpH HaJIWaHu ccbepHueckon 
CHMMeTpHH TYMAHHOCTH, CpaBHHTeJIbHO IIpoct. 

B NGC 6853 MbI BbIAeIHIM NAT o6macTel, BHYTPH KOTOPBIX 3HaveHHA 
‘Y"oMepeHHbIX HHTCHCHBHOCTeH BAOIb pasvIMYHbIX pawHyCcOB MaJIO OTIHUAIOTCHA 
apyr oT AZpyra. Bpwio MpHHATO, ITO B Kako 3 STUX o6jacTeH TYMaHHOCTH 
TIpOCcTpaHCTBeHHasd HHTCHCHBHOCT usIyYeHHA MeHAeTCH B OCHOBHOM BILOVIb 
panuyca. Ha pic. 18 pHMCKHMH undpamMu O6o3HaveHbI BbILeCHHBIC B TY- 
mannoctu o6anactu. I, I, IV COOTBeETCTBYIOT APKHM WaCcTAM TYMaHHOCTY, 
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npwyem I] o6acTb comepxKUNT CaMylo HHTeHCHBHYyI0 JeTan» NGC 6853. O6- 
fact II] 4 V—sto cpaBHuTerbHo caa6bie uv 6omee MPOTAKeHHEIe 4acTH 


TYMaHHOcTH. PacrBopbl yriiog, orpaHHuMBalomux o6nacra I, IY, Ui, IV, V, 
paBubt 50, 40, 100, 90 u 80° coorsercrseHHo. JIna KaKOH BbIAeIeHHOH 06- 


NaCTH ObiIH COCTaBJeHbI CpemHHe 3HaYeHHA BUMMOTO XOMa HHTeHCUBHOCTH 
BOIb pawuyca. Ilo Hum, Bocnowlb30BaBLINCb paspa6oranunm II. H. Xono- 
HOBBIM BECbMa YOOHBIM UHCICHHEIM clioco6oM onperenenna IIpOCTpaHCTBeH- 





Puc, 18. Usocboths NGC 6853. ‘Inca yKa3bIBalwoT 3HaueHHA OTHOCHTeCIBHOM BHTCHCHBHOCTH 


HOH MAOTHOCTH 3Be3, B ChepOvAaIbHOM 3Be3HOM CKOMIeHHH [43], Mp ompe- 
JeAWIH MpOCTpaHcTBeHHOe paHasIbHOe pPacipeweseHHe HHTCHCHBHOCTH 4H3- 
AYYCHHA B KAKO W3 BbINeIeHHBIX HaMH O6sacTeH NGC 6853 oTgzenbHo. 
Ha puc. 19 rpaduuseckH MpedcTaBeHbl Pe3yJIbTaTbI THX BbITMCIeHHH. 

Tipu onpeenenun KoMueCTBa paqnauMn, H31ys4eHHou | cm? TYMaHHOCTH 
B TOH WJIH HHOM SMHCCHOHHOM JIMHHY, MbI BOCNOVIb3OBaJIHCb CHeKTPOMOTOMeT- 
pwaecKHMH H3MepeHuaMu Muukosckoro [68], KoTOpbI ompeenHsI OTHOCH- 
TeAbHbIe HHTeHCHBHOCTH aHHHH NGC 6853 B AByx ydacTKax TyMaHHOCTH— 
OKONO IeHTpa H B CaMol ee aApKoH YacTH. Jia sTHX AByX ydaCTKOB HM IIO- 
JYYeHH pas/IMYHble HHTEHCHBHOCTH JIA pacnosOXKeHHbIx B uoveTe JTHHMM 
43970 [Ne lJ} + He, 43869 [Ne LT | u 43727([ OL |. 
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Puc. 17. Caumoxr NGC 6853. Yscansenue naTuxpatHoe 
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Ta6sanua 24 
A | Ilorzome- E, uciipapaeHHoe 3a 
Hou i Hue norsomenue B 10~1 
A") (4m) | apr/cek. cM? 
3869 | [Nelll} 9.5 1.03 69 
3968 | [NeIM]+HI} 4.5 1.01 32 
410% HI 23 0.98 16 
4340 HI 3.7 0.92 24 
4686 Hell 3.0 0.86 19 
4861 HI 10 0.82 59 
4979 [OJN] 34 0.80 198 
5007 [OI] 97 0.80 566 


| 


Ilo HauimmM (oToseKTpH¥eCKHM IIpoMepaM, MPHBeCHHbIM B Ta6n. 17, 
OTHOMIeHHE BeJIHUHHbI OTKJIOHCHHA FaJIbBaHOMeTpa pH MpoMepe TYMAHHOCTH 
B (bHoseTe K OTKOHeCHHIO IIpH MpoMepe B 3eeHoH OOMaCTH CMeKTpa PaBHO 
0.80. CormacHo ompeneneHuamM Muuxkosckoro, YYHTHIBad TO KPHBbIM lu 3 
puc. 1] ceeKTHBHY!O CMeKTpasbHyi0 YYBCTBHTeAbHOCTD Hallet anmapatyPbi 
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Puc. 19. Ilpocrpancrsennoe pacmpedeweHue MHTCHCMBHOCTH M3JlyieHuA 
Bion, pauuyca BNGC 6853 aaa o6aacreit }, J, Il], IV, V coraacuo puc. 


yKa3aHHoe OTHOMeHHe OyseT paBHo 0.45 AIA WeHTpaIbHOH OOacTH TyMaH- 
woctH w 0.70 Jui ee apkoro yuacTKa. Takum O6pa30M, JI TyMaHHOCTH B 
IleIOM Oowlee XAaPaKTePHbIM ABJIAeCTCHA OTHOWeHHe H3JIyYeHHH ee MOHOXpOMa- 
TMYCCKHX H300paxKeHHH, NosoOHOe H3MepeHHOMy MuHKOBCKHM JJIn APKOM 
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ee 
yacTy NGC 6853. Stu sHauenua oOTHOCHTeIbHRIX HHTCHCHBHOCTeh u ObLIH 
‘BSATbI HAMM JIA BbIMHCeHHH. OHH TpHBeeH B TpeTbeM cTowOue Tab. 24. 
‘CormacHo STHM 4HCJaM, 3HaA aOCOJNOTHYIO CieKTpasIbuy1 YYBCTBHTEJIBHOCTh 
HallleH oTosekTpHyueckolt aumapaTypbl, MbIl BbIYHCIMJIM KOJIHYeCTBO 9Hep- 
rHH, MOXOMAMeEH WO SeMJIM OT TYMaHHOCTH B ee Pa3JIMGHOTO WBeTa H306pa- 
2KeHHAX. Bpwio Take NpHHATO BO BHHMaHue NOMIOuleHHe, OOyYCOBIEHHOe 
Me€?K3Be32HOH cpenoH. 

BemaHHa MoriolleHua Kak u WIA APYruX TYMAHHOCTeH Oba B3ATa H3 
KaTajiora b. A. Boponuosa-Beabamunosa [44]. B YeTBEPTOM CTONOIe Tab6.1. 
24 flava BenMunHa noriomleHua 20 TYM@HHOCTH JIA Pa3JIM4YHbIX JJIMH BOJH, 
B ATOM CTOMOUe NIPHBOAMTCH BLIMHCIEHHOe C YYeTOM NOPOMIeHHA KOJIMYeCTBO 
SHeprHv, AOXOAAUIee OT BCel TyMaHHOCTH 0 3emuH. 

Konuextpaunn H+, O+ uy Ot++ 6pitn Beruncneny JIA KaxXOW BbImeIeH- 
HOH O6acTH TyMaHHOCTH OTHEIbHO, IPHYeM B KakKAON O6/acTH WIA He- 
CKOJBKHX PaCCTOAHHH OT apa. Tipu stom cnepsa, mytem HHTerpHpoBaHHA 
H300T TyMaHHOCTH, ObLIO Onperemeno ee CYMMapHoe U3JlyYeHHe B IIpHHATHIX 
(OTHOCHTCJIDHBIX CMHHWaxX. SaTeM COCTAaBJICHLI OTHOWeHHA 3HaueHHy paau- 
aJIBHBIX HHTCHCHBHOCTeH, BbIPaKeHHBIX B TeX 2Ke eHHUIAX, K CYMMapHomy 
us1yyenno. [Ipupnekad Wanuble maToro cron6ua Tal. 24, 110 paccTOAHHIO 10 
TYMaHHOcTH B 400 Ic, 6bIIO ONpeneeHO MOHOe W3J1yueHHe TYMAHHOCTH B a6- 
COJMOTHBIX euHHuax. To paccrosHmwo x yIJIOBbIM Ppa3MepaM TYMAHHOCTH 
ObLI OnpeseeH ee OObeM, paBHBti 10°5 em3, uv, HeOoOxomHMEe JIA BbIdHCe- 
HHA MOTHOCTH H3JLyYeHHA, OObeMbI MeXxKAY MOCMeROBATeIbHbIMH ccbepaMy B 
BbLACIeCHHbIX HaMH MATH O6nactax NGC 6853. Pacnonarag lepeuHCJIeHHbIMH 
BCIMYMHAMH, MBI BbIYHCIMJIM 3HAYCHHA TWIOTHOCTH H3JIYYeHHA BOD pamuyca 
B 9pr/cex.cm3 juin He, A 3727 w Ni +No. B ta6a. 25 NPHBOAATCA BbIUHCIeH- 
‘HBI€ NO HAM MWioTHOcTH Ht, Ot n Ott aaa pasaMunbix paccTrosnult or Apa 
B oOacrax I, II, III, IV uw V 8 KomwuectBax vouos B 1 cM. 


Ta6auna 25* 

















O6- rp! 
nacts |i 0.6 | 12 | 1.8 2.4 | 3.0 | 3.6 | 3-9 
Ht=Ne | 185 303 347 | 258 141 37 o 
] Ot 9.8 16.0 18.4 | 13.5 0.8 0.2 G 
Qt+ 12:1 19.8 22.8 16. 9.3 2.6 O 
Ht=N, O 480 534 222 61 59 fe) 
IJ Ot o 25.4 28.4 11.8 3.4 3.0 O 
Ott O 30.1 35-1 | 14.8 4.1 3.7 ) 
Ht=N. | 477 346 195 178 133 107 81 
Vi Ot 25.4 18.4 10.4 9.5 7.0 6.3 4.2 
Qt+ ars 22.6 13.4 11.7 8.8 7.0 5.2 
H+t=N, | 342 390 260 253 122 O Oo 
IV O+ 18.1 20.7 13.7 13.4 3.7 O ) 
| Ot+ 22.3 29.8 16.9 16.6 8.1 O | O 
Ht=Ne | 289 311 224 142 125 97 72 
Vv ot 16.3 16.3 12.0 7.6 6.6 ; 4.0 
Ott 18.7 20.2 14.5 9.6 3 6.2 : 52 


| 


* Quayenna KOHMeRTpanmMit O+ n O++ ymaoxenm Ha 103. 
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DaekTpooTomerpHa APKHX MAaHeTAaPHHIX H ANPPpySHbIX [ra3z0B 1X TyMaHHocTed 141 


TIpuyem 1’ npw MpHHATOM HaMH paCCTOAHHH 0 TyM@HHOCTH COOTBET- 
crsyet 0.12 mc. Macca TyMaHHOCTH, BbIYHCeHHad Mo KoHWeHTpanan H* no- 
ayaaetcn pasHot 1.36 Mo. 

B tra6anue 26 MpHBOAATCA OTHOCHTeJIbHble 3HAYCHHA MAaCCbI B BbIZeeH~ 


HBX HamMw OO6nacTax. B Ta6Mue 27 WaHO pawHasbHoe pacnpesesleHHe MacCCbIr: 
BO BCeH TYMAHHOCTH B LIeJIOM. 


Ta6auua 26 
O6nacTh | I | IJ | lll | IV | V 


OTHOCUTCIbHad 
Macca 











0.14 | 0.11 | 0.30 = ee 


Ta6banna 27 
Le 


rs’ 0.0—0.9 0.9—1.5 1.52.1 2.1—2.7 














2.7—3:3 | 3+3—3-9 

Tk IN a a Na a ae 

Ornocut. 
macca 





0.07 0.14 | 0.20 | 0.24 | 0.21 | 0.14 


§6. TymMaHHocTb OpuoHa uw «OMmera» 


Jl BbIMMCJIEHHA OCBeLeHHOCTeH OT H3MePpeHHbIX HaMH YU4AaCTKOB TY- 
MaHHOCTH OpHOHa MBI BOCIOIb30BaJIHCb HallIMMH MpOMepaMH C (bHJIbTpOM 
GG-11 (cm. Ta61. 18) 4 3HaYeHHAMM OTHOCHTECJIBHBIX HHTeCHCHBHOCTeH B JIM- 
HHAXx He,N; u No, cormacHo pa6bote MaxkoscKoro [72]. TlocneaqHuM, Ha OCHOBE: 
bororpaduli, NOMYYeHHEIX MpH NOMOINIM WleeBoro clekTporpada, IlipHueM 
IIpH pa3IHYHbIX OpHeHTAallHAX ero UleIM, OWeCHeHbI BbILeyKa3saHHble BeJIH4H- 
Hbl B OYCHb 6H3KOH OKpecTHOcTH Tpanemun Opxona, T. e. TIPHOJH3KTEIbHO: 
B TeX y4acTKax, KOTOpble ObWIH H3MepeHbI Hamu. B Ta6muue 28, COCTaBJeH- 
Hol nO faHHbIm pa6otsr [72], BbINHCaHbl 4YACMOBbIe 3HaYeHHA OTHOCHTEJIb- 
HWX HHTeHcuBHOcTe He. N; u No AMA MpodoTOMeTPHpOBaHHbIX HaMH y4da~ 
CTKOB TyMaHHOcTH OpHoHa. 

BiYHCAeHHble 3HaYeHHA OCBeleHHOcTei NpuBefenb! B TaGwuue 29... 




















Tadanna 28 
Ne Orsocurt. MHTCHCHBH. B 
yacT- 
eel ING Ny He 
I 29 10.4 | 10 
2 25 8 10 
3 24 8 10 
4 26 8 10 
5 12 4 10 
6 14.3 4.8 10 
7 15.6 §.2 10 
8 17 5 10 
y 29 10.4 i0. 
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OAeKTPOHHaA TeMMepaTypa TyMaHHoctu Opvona oleHuBaylach MHOrHMH 
HCCJICEQOBATCIAMH. GHAYeCHHA ee TaKOBBI: 


Bap6be 28000° , 
Asuiep 10300 , 
I’ pHucTeiu 9000 , 
lypsagan T. A. 10600 , 


Ala Hallux BbIMHCAeHHa MBI npHHaaA T e paBHbim 10000°, couta pesytb- 
TaT Bap6be cWWIKOM 3aBbILIeHHEIM. 














Tabanua 29 

Ne a E. 10'@ (apr/cex. cm?) 
yuacTKa He | N; N, 
I | 10.43 | 30.24 10.85 
2 11.39 28.48 9.11 
3 6.77 16.25 5°42 
4 9.50 22.10 6.80 
5 1.81 2.17 0.72 
6 1.24 177 0.59 
7 1.61 2.72 0.84 
8 | 1.78 3.03 0.89 
9 6.44 18.67 6.70 





O6beM cserallelica uacTH TyMaHHocrH Opxoua Hamu B3AT cortacHo 
uccneqopanHio C. 5. [luxenbuepa u [. A. Haina [45] Umu YCTaHOBJIeHO, 
Ha OCHOBe aHasH3a QJUOKTyauui ApKOCTH B TyMaHHOCTH Opmoua, Kak CJed- 
CTBHeE TYpOyJIeHTHOCTH, YTO MO Hac WOXOMUT n3myaeHue OOpaleHHOorO 8B 
Hallly CTOpoHy Kpaxd TyMaHHOcTH TomuMHOH B 0.08 — 0.12 nce, ecan mia 
p'accTOAHHA JO TYMAaHHOCTH B3ATH 520 mc. 

Hiaayuene cloes, pacnoslOKeHHBIX Ha OOJbIUMX rlyOHHax, Oo Hac He 
TOXOAHT, T. K. BEMYHHA MOMIOWEHHA B TYMAHHOCTH 3HauvTebHa, YTO Obyc- 
NOBIEHO OOJIbIUOH «3anbleHHOcTbIO»n NGC 1976. Mexs3Be3qHoe mOrlouleHHe 
MO TyMaHHOcTH Opvona HesHayHTevIbHO, T. K. OHA CpaBHHTebHO OH3Ka K 
HaM HW AOCTaTOUHO yaseHa oT miocxoctu TanaxTuxu (b= —18°). Ananns 
@buoKTyauHH apKocru B syuax H,, Ny, No wir 3727 NOATBepxKaeT He3Ha- 
YHTeIbHOCTh MEXK3Be3HOFO MOMVIOWeHHA WO TyMaHHOcTH Opnona [45]. 

Hitak, TomluHa w3lyyalollero clon B3ATa Hamu paBHolt 0.1 nc. J[na- 
MeTp @oTOMeTpHpyemoro HaMM y4acTKa, Kak TOBOPHOcb Bbllle, paBen 62 
yIJIOBbIM C€KYHaM, 4TO pH paccTosuHHu 520 mc AO TyMaHHOCTH COOTBEeTCT- 
ByeT 0.156 mc. : 

B TaOslnue 30 coOpaHbl pe3sybTaTbI BLIUHCIeHH Ja TyMaHHocru Opu- 
ona. Ileppnit cron6en ee comepxKuT O6o3HadeHHe coToMeTpupyemoro yuactT- 
Ka, BO BTOPOM cTOONe JaHbI KOHICHTPalwM TpOTOHOB HAH CBOOOsHBIX 
SJIEKTPOHOB, B TpeTbem—cogepKaHHe Ott, uverBepTbi crTomG6elm CcOlepKUT 
MaCCy BOJOPOAHBIX aATOMOB, HaxXOJALMxcA B OObeMe MoTOMeTPUpyemoro 
yuacTka B eMHHMWax Macch Coynua. 
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Ta6nana 30 





Je 
Ht+=Ne Ott M (©) 
yuactka 

I 4210 | 0.851 0.201 
2 4480 0.749 0.210 
3 3460 0.560 0.162 
4 3880 0.666 0.182 
5 1440 0.180 0.067 
6 1360 0.155 0.064 
7 1690 0.188 0.079 
8 1770 0.198 0.083 
9 3380 0.670 0.158 


M3 naHvHbIx wociewHero cTrou6ua TaOIHUW MOuyyaeTca, 4TO Macca CBe- 
‘Talleroca cod TyMaHHOcTH OpHona pa3Mepom 9’ Bokpyr Tpaneusu mpHo- 
‘QIM3HTeJIbHO paBHa 10 comHedHbIM MaccaM. 

Jina TyMaHHoctu NGC 6618 «Omera» sce HeoOxozMMble WaHHble HaMH 
s3aiTbl u3 paborn I. A. Typ3anauna [46]. OTHOcHTeIbHbie HHTCHCHBHOCTH JIH- 


wu 2X 5577, Ni+No, He BxoAAUlMx B CNeKTPaJIbHbIM HHTePBaJl, OXBATHIBAa- 
eMbIi yMHOKHTeIeM, paBHH 1.2, 2.1 u 1 coorBercrBeHHo. IlornolleHe Jo 
TYMAHHOCTH Aging = 1-8. paccronnue—1100 mc. 

IIpupnekaa usmepenun NGC6618 c tbuptpom DKC-16 nu 3HaveHHe a0- 
COMOTHOH YYBCTBHTEJIbHOCTH allapaTypbl, NOIYYHM OCBeLLeHHOCTH B HHTe- 
PecyioulHxX Hac JMHMAX CNeKTpa TYMaHHOCTH, 4TO MpHBeeHO B TabrHIe ol. 








Ta6snna 31 
4 E wa6a. (apr/cex. E ucipaps. sa 
: cM?) nora. B 9pr/cex. cu? 
Ni+N, 1.50- 1079 7.9-1079 
He 0.73 3.8 


TIpomep TyMaHHOCTH, KaK YKAa3bIBaJIOCb, NPOM3BOAMJICA HaMH Cc JMa- 
cparmof# guametpom 442”. Pasmep spKol uacru TymaHHocta NGC 6618 
papen 12’X7’.5, uTo No MI0lalH B NATb pas MpeBOCKOAMT H3MepeHHHIN Hamu 
yuacTok. Ilostomy JJId 3HaveHHA OCBeLeHHOCTH OT BCeH APKOH YacTu TY- 
MaHHOCTH 6yneM HMeTb, C yyeTOM ormomenua, B syuax N,+N,: 40.107" 
spr/cex.cm’?, B ayuax Hg: 19.10 -° apr/ceK.cm?. 

O6beM TYMAHHOCTH MBI ONpelenMin NpWHAB ee 3a Ciepy c BUAHMBIM 
Zuametpom B 10’. Baruucnenna yam JA 3HaveHHi KOHWeHTpanal ,At OTT 
H MACCbI TYMAHHOCTH, cooTBeTCTBeHHO, 100 mpoToHos/cm’, 0.01 HoHOoB/cM® 
H 20 40 cOMHedHEIX MACC. 


Ene pa3 nofuepKHBaeM, 4TO 3TH 3HaYeHHA OTHOCATCA K APKOH 4acTH 
TyMaHHOcTH. Ouw TakKe, 10-BHHMOMY, He TaK TOWHH, Kak pe3yJIbTaTbh AIA 
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Apyrux TyMaHHocTeli, 43-3a Toro, uTO u3Mepenue NGC 6618 Hamu 6bWIO- 


MIPOBENEHO JIHINb OHH pa3, a BbIUHMCJICHHA BHINOTHeHbI WIA 6olblworo OOb- 
€Ma TYMA@HHOCTH C AONYUIeEHHeM TIOCTOAHHOW MAIOTHOCTH H31y4eHHA B HeM. 


OOcyK@eHHve pe3syabraTtos 


BityTpenHioto CXOAMMOCTS pe3y.bTaTOR HalIHx H3MepeHHit MOxKHO CUH- 
TaTb xopouren. JeHcCTBHTeIbHO, 3HaYeHHA OCBeINeHHOCTel, Co3laBaeMBIe Ty- 
MaHHocTtamMuH NGC 6826, 7027, 7662, BbrtuncenHHBIe 10 Ha6JIOJeHHAM B pa3- 
JHYABIE NEPHOAb C MPHMeHeHHeM Pa3/IMUHbIX YMHOXKUTeTeH XOpoUlO CoBNa- 
AaloT Mexny co6o#. B stom MOoxKHO y6eXuTbCA MpocmoTpes Ta6muny 21. 

Ilenecoo6pa3Ho cCOmocTaBHTh pe3yAbTaTbl HaliMx HaGmoneHH c cbo- 
TOSIEKTPHYeCKHMH H3MepeHHamu Jinaaepa u Amtepa [57]. Cpapnyenne c pe- 
3yJbTaTaMH oTorpaduyeckoH doroMerpHu TyMaHHocTeli, v3-3a OOJIbILIHX 
OUIHOOK, BbISBAHHbIX IIPHMCHeHHeM yKa3aHHOH MeTOMKH, KaK 3TO yKe OBIIO 
OTMe¥eHO B BBEJCHHH, Il@ MOXKET CLYKHTb KPHTePpHeM OLL@HKH TOUHOCTH Ha- 
IHX HaOMOaTebHbIX JAHHBbIX. 

Ha pue. 20 mpencrapseno conocrapjenne 3HayeHHi slorapHMoB noBepx- 
HOCTHDBIX APKOCTeH TYMaHHOCTeH B Iy4uax Hg, MOJIyUeHHBIX HaMH Jlumepom 
H Ajepom. Bananve Mex3Be30HOrO MOrouleHHa B O6OMX cyYaAx He y4- 
TeHO. Han6obluee HecoBnaweHHe Mbl HMeeM B CJydae TYM@HHOCTH 
NGC 3242. TlopepxuoctHasd sapkoctTb, Moayyennan JIuaepom u  Aswiepom 
BIBOe IPeBOCXOMT MOJYYeHHyio Hamu. Ec.in BCHOMHUTb YAC.Ia MpHBeyen- 
HbI¢ B TAGE 2, Te CDABHeHbI NOBEPXHOCTHbIe APKOCTH TyMAaHHOcTeH, OM- 
pegzetenibre otToxteKtpHyeckH JIniepoM c aHaslOrHuHbiMM BeJIH4UMHAaMH, 
NOVIYYCHHBIMH Ha OCHORe oTrorpaduyeckon dotomerpuw Mens3senom u Aa- 
sepom [40], w rye oTAMUHe YKa3aHHbIX BeMUMH B Caydae IC 40 mocTuraeT 
COpOKa BOCbMHKpaTHOrO 3HaYeHHA, TO CXORHMOCTb pe3yJIbTaTOB HallHx Ha6- 
JUOReHHN C pe3ybTaTamu HadstoneHHi JIuaaepa u Aaatepa MoxKHO MpH3- 
HaTb OTIHYHOH., | 

IIpexae vem mepeitH K OOcy>KJeHHIO MOJIyYeHHbIX HaMH 3HaueHHM KOH- 
HeHTpalHH MpOTOHOB HU 93ICKTpOHOB, HOoHOB Ott B TyMaHHocTax Hw Macc 
TYMAHHOCTeH, MOCMOTPHM KaK MOXKET CKa3aTbCA Ha OMpeketeHHe YKa3aHHbIx 
BeJIMUHH HeTOUHOe 3HAHHe TeX XapaKTepHCTHK TYM@HHOCTeH, OT KOTOPBIX 
BLIUHCIACMbIC 3HAYCHHA KOHUEHTPalWHH HOHOB Hw Macc TYMAHHOCTeH CHJIbHO 
3aBHucaAT. TakOBbIMH ABAIOTCA B MepBylo OYepedb COpMa TyMAaHHOCTelt WH HK 
paccTOAHHA. 

IIpH Bcex HauiHX BbIUMCJICHHAX, KaCalOllMxca MWJlaHeTapHbiX TYMaHHO- 
cTeH Mbl HCXOAHIH H3 JONYULeHHA HX CsepHyeckH CHMMETPHYHOFO CTPOeHHA. 


Yxa3aHHoe He CnpaBlewHBO, BiOoNHe H BO Bcex cayyanx. Hanpumep, ecaH 
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MIPOCMOTpeTb IWeleBylo cliekTporpamMMy NGC 6720 [73], ro MoxKHO OTYeTJIBBO 
YBHAeCTb JIMUIb OXHY KOMIOHEHTY PaCilenJIeHHOH SMHMCCHOHHOM JAMHHH TY- 
MAHHOCTH. ITO TOBOPHT O MaJIOli Macce HIM MAOTHOCTH, HAH BOOGIE OTCYT- 


WB 





Puc. 20 


CTBHH, OJHOH M3 paClIMpAIOWAXca Nosycep TyMaHHocTu. Oryacta ApyramM 
(akTOM CBHJETEIbCTBYIOWHM O06 OTCYTCTBHH ciepHyeckH CHMMeTPHUHOFO 


pacipeevleHHA BellecTBa B TYMAHHOCTAX ABIAeTCH OTKpbITHe I. A. Ulaitom 
HB. @. l’ase cra6bix O602KoB cBeTALIeHCA MaTepHH BOKpyr HeKOTOpPBIX Ila- 
ReTApHbIX TYMAHHOCTeH, 4TO OObACHHeTCA NepeH3.ly"yeHHeM  BbIXOJAlIero 
yepe3 MIPOpbIBbl B OCHOBHOH ra30BOH OO070"Ke TYMA@HHOCTH, HOHH3ylollero 
H3J1VYeHHA WeHTpasIbHOK 3Be3qHI [47]. 

TlocmorpuM Kak H3MeHAIOTCH pesyJIbTaTbl HallIMX BbIYHCIeHHH UpH O- 
MNyUleHHH, UTO WlaHeTapHaA TYMA@HHOCTb He ciepwyeckoro CTpoeHHa, a AB- 
JIAETCA QHCKOOOpa3HbIM OOPa30BaHHeM, CKa2xKeM TOJIUIHHOK B 0.2 ee BHAH- 
MOTO AHaMeTpa. B 3TOM culyyae WIA OObeMa TYMAHHOCTH pu CieporsaJb- 
HOCTH H JHCKOOOpa3HOCTH ee POPMbI HMeeM, Ip 3aaHHOM pagHyce TYMaH- 


HOCTH 7: 
4 _ v 
V,=— tr; w=ar-0.4r=0.4nr; 2 =4. 
3 Vg 
T]n0THOCTh H31yYeHHA B TYMA@HHOCTH JIA 9THX ABYX clyyaeB Oyler: 
L Lb @¢- Up. 1 
= — 5 =) =e, 
Vy V4, & VW 4 


(L—cpBeTuMOCTb TYMaHHOCTH). 
JAH KOHUCHTpallHH NPOTOHOB H 3JIEKTPOHOB O6yjeM HMETb: 


—en 


= cose. IN I 
N,—V ¢,3 N,V @; —= £1 we —: 
1 1 2 
Ns, £o 2 
a Jia MACChI TYMAHHOCTH: 


mM, N,V 
M—--N,V,; M— Ve, ats 2, 
ING 4 Mas oF Nv 


10. adobe. sbOmheg. mdb. dom, Ne 23 
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OR iretetee eee» 





Jlaa Konyentpaunu OF u OTF Oyzer: 
Nz 843 ae 
Ny, & 4 
Tenepb MOCMOTPHM Kak 34BHCAT BHIUHCAIACMble HaMH XapaKTePHCTHKA 
oT paccTosHHaA TyMaHHocTeH.’ Jia GoubIWeH HariaAHOCTH COMOCTaBHM BeJIH- 
UHHbI KOHICHTPaluh 2JICEKTPOHOB WH MpPOTOHOB, HOHOB KHcIOopoma HK Macc 
TYMAHHOCTeH IPH H3MeCHeHHH 3HAYeHHA PaCCTOAHHA TYMAHHOCTH  BALBOC. 
Bombulero HOpALKa BeJIHYHHbI OWMOOK B PaCcCTOAHHAX MWiaHeTapHbixX TYMaH- 
HOcTeH, ompegemeHHEIx Bb. A. Boponnopsim-BesIbaMHHOBDIM, C OOJIbIIOH Bepo- 
ATHOCTbIO MOMKHO He pesmoaraTb, HOO, Kak 3TO yxXKe OTMeYaOCb Bblllfe, 
paccTOMHHe NO OAHOK u3 MaHeTapHBIX TyMaHHOcTeh (NGC 6720), Bpruncse- 
JeHHOe MO CONMOCTABJICHHIO YBeJIMYeHHA BHAMMOrO pa3sMepa CO CKOPOCTbIO 
pacmupenua—(570 mc), 6OnH3KO K BbIUMCeHHOMy B. A. Boponnosbim-Be- 
JibAMHHOBEIM (700 Ic). 
Mrak, ouenum N,, N (OIL) « Dt upu R, u R,=2R,, mpuHumaa dopmy 
TYMAHHOCTH c(pepHdeckon.. 
Jina o6bema TyMaHHOCTH HMeeM 





4 ps 23 
—tR 
ie es i Eaves 
—wR 
2 2 ¥ 


(p—yrnopoH payMyc TyMaHHOCTH). 
Jlaa nnoTHOcTH H31y4yeHHA B TYMA@HHOCTH B JIydax e€ 9MHCCHOHHBIX JIMBMH 
OyleM HMECTb: 


om 3£ . 3 E = R = 
e Rig Req R, 
J\uia SeKTPOHHOH HW NpOTOHHOH KOHILEHTpalluh NowyaHM: 


Ne, E 











N, ay a = 1 V5 —=IJI.4- 
° Ne; Se 4 
laa xonwentpauun Ot u OFF 6yzer: 
Ny %& 
Ney an 
: Nao Ea 
H, Win Macchl TYMaHHOCTH— 
; Diy Na Ms X 
MINN = Ne y, am 1.4> 8 ~O0.2, 


Mp He OyeM KaCaTbCH BIMAHHA BeJIHYHHbl 2XICKTPOHHOM TeMMlepaTypbl Ha 
BLIUHCJISeMbIe HAMH XapaKTepHCTHKH TYMAHHOCTeH. QJIeKTPOHHbIe TemIlepa- 
TYPbI TYMAHHOCTeH OpeeMAIOTCA CPaBHHTebHO YBepeHHO HM MMeIOT He6Oub- 
wyio Wucmepcuto. TlosTomy, olMOKH B HX OMpefeeHHH He3Ha4HTeJIbHO, Kak 
B 9TOM MOXKHO yOeRMTbCA NYTeM MpPOBeeHHA COOTBETCTBYIOWMX BbIKIAAOK, 
OTPa3ATCa Ha HalllM KOHeYHbIe pesybTaTH. TakHM OOpa30M, MBI BHMM, 4TO 
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HaHOOJIbUyIO OWIHOKY, B OCHOBHOM B ONpeWeNeHHH MaCcC TyMaHHOCTeH, MO- 
4KeT BbI3BaTb HETOUHOe 3HaHHe paccroaHuli 10 TYMAHHOCTeii. 

CpapHenue maotHocres H+, Ot+ u Macc MJlaHeTapHBIX TyMaHHocTelt 
NOKa3biBaeT OObWOe HX pasHooOpasuve. HanOonee maornoi aBaserca ma- 
‘HeTapHand TyMaHHOcTtp NGC 7097 (N,=27000), HaHMeHee maoTHol — 
—NGC 6853 (N,=180). Han6onbiune IWIOTHOCTH BOZOpona OG6BIMHO COB- 
MaMaiwoT C HaMOO/bUIMMH MVIOTHOCTAMH HOHOB KHCOopoqa uw HaoGopor. Mu- 
JUOCTpauwelH 3TOrO ABIMeTCAH puc. 21. 


Ly Mun 
5 i 
4g , 
J 4 
2 : e 
F, / 
2+ly Nom Vorw 





Fd 2 Jj g 7 2 J ¢ 5 


Puc. 21. Conocrarnzenne NIOTHOcCTeH Puc. 22. Conocraprenne naxoTHoctenx H+ w o6s- 
Ht u Ott 3 IWaHe€TapHEIX TyMaH- 


HOCTAX 


€MOB IIaHeTapREX TYMaHHOCTer 


IToTHOCTb BelllecTBa B WWaHeTapHbIX TYMAHHOCTAX Mpefonpexenserca 
‘B OCHOBHOM HX OObeMOM, 4TO NMOKa3aHO Ha puc. 22 

Maccbl TyMaHHocTeit pasuatca B 100 pa3. Haumentee Maccusnoi aBaa- 
etca NGC 7009. Camo 6onbmto% maccoi oOnmanaet NGC 6853. 06 dro 
TYMAHHOCTH MBI CheaeM MOApOOHEIe 3aMeyanna HHKE, 


PacnojoxHM mlanetapHEte TYMAaHHOCTH B NOpAAKe H3Me€HeCHHA KOHLEH- 
‘TPalHH BOAOPOAHBIX HOHOB B HHX TIOCMOTPHM Kak MPOaBHTCA yKa3aHHoe 
B opmax TyMaunocreit. Jina KJIaCCHUKaLHU TyMaHHOcTelt no (bopme Boc- 
TOVIBSYeMCH CXEMOH, MpeqowenHoH T. A. Typsananom [48]. 

B Ta6auue 32 npupezenst maotaocrn H+ AJA Pa3JIMUHbIX MWlaHeTapHblx 
TYMaHHOcTe# B MopsaKe ux yOnIBaHHa. 

B TpeTbem cTom6ue Ta6HIbI Maw Kacc TyMaHHocTH, IIpuyem, aaa He- 
KOTOPbIX M3 H3M€PeHHbIX HaMH TYMAaHHOcTeli yTouHeHbi KaCCbl, IpHBeeH- 
Hble B KaTasiore I’. A. Typ3aqana [48]. Hanpumep NGC 6853 y T. A. lyp3a- 
-AiHa Kilaccupuunpopana Kak Bl? (pa3qenpuaa MvIaHeTOBH Haan). CormacHo 
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TaOanna 32 











Ne NGC venao | x Sans | Kuacc | Die) 
7027 27000 D 0.040 
6210 26000 S—lI 0.017 
6572 24500 S—I 0.019 
3242 13500 S—llI 0.016 
6543 12500 S—I 0.019 
7009 11400 S—Il 0.012 
ee 11300 S—I 0.014 

1535 5900 S—il | 0.017 
6826 $900 S—] 0.030 
6720 1300 S—HI | 0.110 
6853 180 S-—HTI 1.360 


HallemMy (cporoMeTpHucckoMy xccwiegoBaHHio NGC 6853 KoubueodpazHaa 


TYMAaHHOCTb C cocpesoToyeHHem 80% ee Maccbl M@KAY KOHIeCHTPHYeCKHMH 
ciepHyecKHMH MOBepXHOCTAMH c pafHycamu 0.4 uw 1.0 B eAHHHUax BHeLI- 


Hero pajHyca TyManHoctH. J[pyraa TyMaHHoctb—--NGC 6543 no dotorpa- 
(buw, NouyyenHoK Bp AGacryMaHckol o6cepBatopuu oceHbio 1956 roga IT. A. 
Typ3aasaHom, Ha 70-cM MeHHCKOBOM TelecKorie MakcyToBa, Ckopee IviaHeTo- 
BHAHaA (SI) vem yauTKooOpa3Han (Sp--a), kak 3TO BHAHO Ha oto Ke p- 
THCa_ [53], CHHTOM Cc BeCbMa MawioH »KcHO3sHHMeH. NGC 7009 mb KJlaccH- 
(PHUMpOBaH Kak cepuyeckun mwByxobOomouny1o (y I. A. Pyp3anana Sp—s). 

IIpocmotp Ta6sHubl 32 MOATBepAAaeT ZBO.TIOLMONHDI MyTh pasBHTHA 
NaHeTapHbIX TYMaHHOCcTeH, WpeqtomweHHbI T. A. Pyp3ansuom [48]. Corwac- 
HO 9TOMY IIYTH pasBuTHe TYMAHHOCTeH HeT OT MIaleTOBH/IHHIX Yepe3 ccepu- 
YECKH ABYXOOOJOYHBIX K KOTbieOOpasHbIM. YKa3aHHoe yOBAeTBOPHTebHO 
oTOOpaxkeHo B TaGVJHILe. 

ConoctaBleHHe MIOTHOCTeH HW MaCC IMIaHeTapHbIX TyMaHHocTeH (CMOTpH 
cTo.16en, 4 Ta6mHubl 32) oToOpaxaeT JMUIb yCIOBHe O NpH6.1M3HTeAbHOM 
NOCTOAHCTBe CBeTHMOCTeli TyMaHHocTeli L, nono%*enHoe B, A. BopouioBpim- 
BevIbaMHHOBbIM B OCHOBY OTIPeesIeHHH paccTOAHHH. 

J{eHCTBHTe.IbHO, NpH AONYULeHHA 

L=const 
HMeeM 

l'¢=const 
Ho, 

N+Ve; e—N’, 
Xu BS 
MH-VN; FV = = Hi ae N*.. “To-€: 
N N 
MN = const (a) 

Yka3aHHoe COOTHOWICHHE MOKA3bIBaeT, YTO MOMOXRKeHHE O MOCTOAHCTBE CBETH- 
MOcTeH TYM@HHOCTeH HMeeT 3BOJHOIMOHHbIK CMbICH. JLeXcTBUTeJIbHO, COOTHO- 
wieHHve (a), NOKa3bIBaeT, TO OOpas0BaHHe IWiaHeTapHOH TyMaHHOCTH He 
ABAHCTCH KOPOTKHM, CHHOBPeMCHHbIM aKTOM, Hanogo6ne O6pa3zo0BaHHna OO0- 
NOuKH Hopok 3Be3abl. B pacuiupsatolleica TYM@HHOCTH MJIOTHOCTb BelilecTBa 
najlaeT, HO KOJIMYeCTBO ero BCe HapacTaer (O4eBHAHO, OwlaromapaA JLVINTeJIb- 
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“‘HOMY BO BpeMeHH HCTeYeHHIO H3 Apa) TakHM O6pa30M, YTO yHOBMeTBOpAeTCA 
cooTHomeHHe WiN=const. 
HeckoJIbKO MOApoOuHeH OCTaHOBHMCA Ha [laHeTapHol TyMaHHOCTH 


NGC 6853. Kak y2Ke 6blIO OTMe¥eHO, OHa OG/laqaeT HawMeHbIlel mIOT-- 
HOCTbIO H HavOO/bIleH MaccoH H3 BCeX HMCCJIeENOBaHHbIX HaMu MWaHeTapHbIx 
TYMaHHOcTeH. | 

Bobpuiad yemM y Apyrux TyMaHHocteli HHTeHcHRHOCTD A 3727 [OII] 8B 
cnextpe NGC 6853 [68] cpugerenbcTByeT 0 GObUIOM paspexKeHHH MOHH3Hpy- 
}OWlerO H3IYYeHHA Apa, T. €. TOBOPHT O OOMbIWIOM OObeMe TyMaHHocTu. Ilo- 
cjleqHee KOCBEHHO TIOATBEPKAaeT MOJYYeHHYIO HaMH Mavly1O KOHILeHTpallHio 
Ht, OF u Ott 8B NGC 6853. 

Ka3aJlocb Obl HanOosee MpoOseMaTHYHa peabHOCTh MOyueHHOrTO HaMA 
3HaveHuA Maccbl NGC 6853 (1.36 M@). caMuKoM OoulbUIOH mo cpaBHeHHtO 
€ MaCCaMH Jpyrux WiaHeTapHbix TyMaHHocTel. Ho, ecm gaxke paccrosHue 
AO 23TOH TYMAHHOCTH CYHTaTb 3aBBILIeCHHbIM BABOe, TO BCe-2Ke Macca ee HO- 
JIYYHTCA PaBHOH YeTBEPTH COMHEYHOH MACCHI, T. €, OATS SyneT NpeBbIllaTb 
HaMHOTO MACCHI APYrHX MlaHeTapHbIX TYMaHHoctTeilt. 

B nob3sy Gobo Macces NGC 6853 mMoxer rosopuTb Takxe CaeLyi0- 
lee. Kak H3BeCTHO, TemMepaTypbl sep MaHeTapHbIxX TyMaHHocTeli, ompe- 
HeleHHble Metojom Lfancrpa [74], apaaiotca 3aHWKeHHbIMH. STo ObbACHA- 
€TCA TEM, 4YTO ONTHYECKaH TOJIUIHHa WlaHeTapHbIX TyMA@HHOCTel ABAAeETCA 
HEJLOCTaTOUHOH JIA MOAHOTO MOFIOWeHHA H3yYeHHA BOLOpOAHOTO aTOMa 3a 
TpewesIOM JIaHMaHOBCKOH CepHu, KaK 3TO IIpHHATO B Ka4yecTBe OCHOBHOrO 
AonyuyenuA B Metone Llanctpa. 

Kak noxasaa I. A. Typ3agau [48], nanOomuree 3anwxeHve TemMnepatyp 
simep MeTog Ilaucrpa ou>KeH MaBaTb B Cy¥ae KOJIbUeOOpasHEIX TYMaHHO- 
cTeH, KakKOBOH spasnetca NGC 6853. 

MetToy ompexeieHua TemMepaTyp azep, mpeqiomwKennpli B. A. AmOap- 
uyMsaHom [49], Take mpeqnolaraer Hempo3payHOCcTh TyMAHHOCTH WIA H3Jy- 
WeHHA B YaCTOTaX OOJIbIUHX YaCTOTbI vg, COOTBETCTBYIOLIeH mpeety sal- 
MaHOBCKOH cepHH aTomMa Bojopoga. (B meroge B. A. AMOapuyMaHa Tak>Ke 
IPHHATO, YTO B TYMAHHOCTH HMeeTCH MOCTATOUHOe YHCJIO HOHOB TeJIHA, KO- 
TOPble NOMHOCTHIO MOTIOULalOT H3JIyYeHHe, HMEIOLee YaCTOTy GOJIbLUIYIO 44) 
Temnepatypa sjjpa cormacHo STOMY MeTOY OnpelenneTcA Ha OCHOBe cpaB- 
HEHHA HHTeHCHBHOCTeH HHuH A 4686 (Hell) uA 4861 (HI). Meron B. A. 
AmOapllyMaHa aeT 3aBbILIeCHHble 3HaYeHHA JIA TeMMepaTypbl Apa WW1aHe- 
‘TapHOH TYMAHHOCTH. 

TakHM O6pa30M, IIpHBeAeHHble MeTOAbI, IPHHHMalolve 3a OCHOBY OHO 
H ToKe MOMyuleHHe O HeEMpO3payHOCTH TYMAHHOCTH JWIA W31VYeHHA Apa 3a 
MipeqeJIOM JIaHMaHOBCKOH CepHH BOOpOMa, WaloT BEPXHIOIO H HHMKHIOIO rpa- 
HHUbI TeMMepaTypbl Apa TyMaHHOcTH. Pa3siM4yHA B NOWyYaeMbIX 3HAaYeHHAX 


TemnlepaTypbhl OyYAyT TeM OoJIblile, YeM Oovlee Mpo3spayHa OyweT TYMAHHOCTb 
JIA yYkKa3aHHoro u3syyeHua. Tlostomy Goblet Macce TyYMaHHOCTH OyzeT 


COOTBETCTBOBATb OOvIbIMAaH ONTHYeCKaH TOJIMMHa TYMAHHOCTH H 3Ha4UeHHA 
TeMMepaTypb!, OMpeqeteHHbie MeTOgamu Llanctpa u B. A. AmOapuymanHa 
OyLyT OH3KH WIM CoBMamaTb. TakKHM oOOpa30M, 3HauveHHA TemMepaTypbl Aqpa 
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NGC 6853, onpeneneuupie ABYMA YKa3dHHbIMH Me 
MOMKHOCTb CYRMTb O MaCce TyMAaHHOCTH, 

IIo CHEKTPpOMOTOMeTpHYeCKHM JaHHbIM Muykosckoro mpi OlipeqenHn 
MeTOnOM B. A. Am6apuymana Temuepatypy amqpa NGC 6853 y NOVY 
AIA Hee 3HayeHHe paBHoe 78000°. 

Onpezenrb Temllepatypy NGC 6853 no MeTony Ilanctpa Ham ue yna- 
OCb, T. K. HET HeEOOXOMMBIX JIA 92TOT ICI 3HaYeHHH HWHTeHCHBHOCTH He- 
MpepbIBHOrTO cieKTpa smpa. Ho, Temuepatypa sqpa NGC 6853 onpeaesena 
B. A. Bopouuospim-BebamHHoptim MCTOOM, ABJISIOUMMCA MoaM@uKaunelt 
mMeTtona Lanctpa [39]. Jas atpa NGC 6853 npu stom nojyyeno T = 
= 85000°. 


Takum o6pas3om, 


TOJ.aAM H, MOrYT JLaTb BO3- 


COMOCTaBJICHHe yka3aHHbx TeMNepatyp stapa NGC 


6853 ropopuT pB MOIb3Y OonbIIOH MaccB MaHeTapHOH  TyMaHHocTit 
NGC 6853. 


Ecan o6paTuts BHuMaHne Ha CHHMOK NGC 6853, To mMo2xHo 3aMECTHTD, 
4TO ApKaw €€ YaCTb NOXoxKa nO dopme Ha Z-OOpa3Hyto Manerapxyto TYMaH- 
HocTb. ITpoucxoxnenne TYMaHHOcTexH Takoro Buna T. A. T YP3alAHOM OOpb- 
ACHACTCH KAK Pe3yIbTAaT NpOROMKalOWleroca HU HEHE HCTeueHHA MaTepHH H3 
ABYX IMAMETPabHO MPOTHBOMOVJIOXKHBIX OGMacrTe;; MeJVIeHHO Bpalllatollelica 
€HTPaIbHOH 3Be3QbI C OCbIO BpaleHua, MPHMepHO COBNaaoulei c HanpaB- 
JICHHEM Ha TyMaHHOCcTb [48]. Ho, nomumo cxoucrra NGC 6853 c yKa3aHHbIMH 
TYM@HHOCTAMH, HMeIOTCA WH MpH3HakH, Ux OTHYalollne. Durypa z Bp NGC 
6853 He o6pHcoBaHa Tak 4eTKO, Kak B TeX—Mavloro Ppa3Mepa—TyMaHHocTaX, 
Ha KOTOpbie OOpaTH BHuMaHHe T. A. lyp3anau. Pasnuuy p cxogcrse No j- 
TePKHBACT TakxKe TO OOCTOATeEABCTRO, YTO COracHo Ta6a. 26 macca NGC 
6853 kak B HanpaByleunax nepeMblakKH Z(M; ,.Mnu Mi) rax up noury nep- 
HeHTMKYIAPHBIX eH HalpaBtenuax (Myy u My )—- OAHOrO Topsaka, vero He 
AOJDKHO ObITb B CAyUae HCTeUeHHA BellecTBa 13 ABYX WHaMeTpaJIbHO TIpo- 
THBONOJOMKHBIX TOYEK UWCHTPaJIbHbIX 3Be3n. Hu3Kag MOBEPXHOCTHaA APKOCTh 
NGC 6853 B o6acrax II] u V OObACHAeTCA TEM, UTO MaTepHA 3yzech pac- 


TipeqeeHa B 6o07bIIeEM oObeme, 0 vem TOBOPHT BbITAHYTOCTh TYMA@HHOCTH B 
STHX HanpaBseHuax. 


Konoccabupit pasmep NGC 6853 nenaer BO3MOXHBIM Cc  60/1bIUOL 
BEPOATHOCTHIO NPeANOMOXKHTh, YTO B OOpa3z0BaHHH ee POpMbl Moran TakxKe 
HPHHATb Y4aCTHE CHJIbI, He CBA3AHHbIe C AAPOM WIH CaMoti TYMAHHOCTbIO, 
T. @. BHemHHe CHJIbI. I. A. Typ3aqan Bp cpoeti pa6ote [48] yka3pipaer Ha 
BO3MOMKHOE BO3EHCTBHe 3JIEKTPOMArHHTHBIX CHT Ha PopMbI HEKOTOPHIX Ty- 
MaHHoctei. Hasmune TakHx cust MOXKHO MIpeANONOKUTS HU B NGC 6853. Ong 
MOrJIH ObITb HHAYUMPOBaHbI Me)K3Be31HbIM MarHHTHbIM WoseM. Ha BO3MOX- 
HOCTb BIHMAHHA M€2K3BE3NHOFO MarHHTHOTO Toma Ha (opMbI HEKOTOPHIX M1a- 
HeTaPHBIX TyMaHHOCTeH BrlepBble yka3sar I, A. lain [50]. BbITAHYTOCTb 
TYM@HHOCTH MOXKeT ObITb BbI3BaHa ee BDPallleHHem. IIpoucxomxnenHe 6ovlee 
HJM Me€Hee 3aMeTHOFO NO BeJIHUHHe BpallleHHA TpyaHO O6bacHHTD. Ho marke 
HESHANHTCIbHaA CKOPOCTh BpalleHHA MOTwa Obl CcO3aTh HabmOLaemoe CKA- 
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THe TyMaHHocTH. HMtax, ecnu B NGC 6853 umMeetca MarHuTHOe Mote, CHJIO- 
BLI€ JIMHHH KOTOPOFO COCTaBJIAIOT HEKOTOPbIM yroJl C OCbIO BpallleHHA Ty- 
MAHHOCTH, TO MOXKHO JYMATb, 4TO MpovcxoxKAeHHe Z-oOpa3zHoH AeTamu OOyc- 
JIOBJICHO JBH2KCHHeEM 3a4PAXKCHHBIX YaCTHU NOW BOsTeHCTBHeEM CHI paciiupe- 
HHA HM BpallleHHA WM MOM BIMAHHeM MarHHTHOrO noua TyMaHHocTH. Ilomoca 
MarHHTHoro noun NGC 6853 mpw SsTOM HYXHO NpesiosaraTb HaxXOTAULMMHCA 
B MeCTaX HaH6Obllero CryleHHH MaTepHu B TyMaHHOcTH (6oubIlaaA MVIOT- 
HOCTb CHVIOBLIX JIHHHM MarHHTHOTO Moa): Boob CHJIOBLIX JIMHHH, CcoelH- 
HAIOWMX MOJNOCa, YACTHIbI pacmosowKaTcA C MeHbIUeH, CpaBHHTeJIbHO C M0- 
JIOCAMH IWIOTHOCTbIO, T. e. STO S6yAyT OGacTH, O11H3KHe K AMpy, rae MaTe- 
pu BOOOme MeHbIe. ITO YAOBeETBOPHTeIbHO corsacyeTca c (oTOCHHM- 
KOM H H30(OTaMHM TYMAHHOCTH, CCIM TIpesTOJIOMKHTb, YTO NpAMAaH, COCHHA- 
Olah MArHHTHbIe Nomloca, WpoeKTupyeTca BJOb wHHuH AA, MarHHTHBIe 
Ke MOOCa HaxONATCA B MeCTaX HavOoulblled MIOTHOCTH MaTepHH BJOJIb 
9TOH JIMHHH, CHMMETPHUHO OT Agpa. Pa3symeerca, BbICKasaHHOe MpemmosoxKe- 
HHe HyKlaeTcA B riyOOKOM aHasIM3e KaK Ka¥eCTBeHHOTO, TaK WH KOJMUECT- 
BeHHOTO XapakTepa. 

CpaBHu¥M Halim pe3yJIbTaTbl O KOHIWeHTpallMax HW MaCCax IWlaHeTaPHHIX 


TYMaHHOCTeH Cc pesybTaTaMH Apyrux aBTopos. B Ta6anue 33 MpHBelen 


QJIEKTPOHHEI€ MOTHOCTH TyMaHHocTeH onpeneteHHtie Mex3etom x Asmepom 
[40], JIuaepom u Asnepom [57] u Hamu. 


Ta6suna 33 


N N. no Mea-} Ne no Jina- 
seny mu Ax-| tepy u Anx- 








NGC nepy aepy 

1§35 13.108 2.8.10? 5-9.108 
3242 — 5.2 13.5 
6210 — 8.7 26.0 
6543 18 6.3 12.5 
6572 17 10.2 24-5 
6720 — —- 1.3 
6826 7 a2 5-9 
6853 — — 0.18 
7009 23 6.3 11.4 
7027 9.3 4.9 27.0 
7662 20 6.3 11.3 


B ta6muue 34 naHbl Macchl TyMaHHOCTeH, MpHBezeHHEIe B KHHre TObA- 
6epra w Aunepa—«AToMbI 3Be3bI W TYMaHHOCTH»,—ompeyeneHuble b. A. Bo- 
POHHOBLIM-BesbAMHHOBbIM H BbIYHCIeHHbIe HaMH Jud TeX Ke TYM@HHOCTEH. 

Maccbl TyMaHHOCTeli JaHbl B eQHHHUaX MaccH CosHua. 


Ta6smua 34 





Ne 9B no Poas- |9¥ no Bopor- 
a6epry u |mosy-Beana- 





NGC Asnepy MHHOBY 

1535 0.21 = 0.017 
6572 — 0.007 0.019 
6826 0.12 — 0.030 
7009 0.08 — 0.012 
7027 0.07 — 0.040 
7662 0.06 — 0.014 
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Kak BHAHM Oo/IbUIMX pacxoxKenni Het. Tyr HeoOxogzuMo OTMeTHT, 
uTo B [40, 57] ucnom30BaIHCb paccTOAHuA TyMaHHOcTeli no aHHbimM Bep- 
Mala, Ha OWIMOOUHOCTb KOTOpBIX OblIO yKa3aHo B. A. Bopornoppim-Bevba- 
MHHOBBIM. 

CpaBHeHve M0THOcTeii BelecTBa B TWlaHeTapHbIX TyMaHHocTax uf mud- 
y3How TyMaHHocTH OpvoHa noKa3piBaetT, 4TO B NOCMedHel KOHILGHTpalluA 
BelleCTBa OCOOeEHHO BbICOKa H Takoro Ke NOpAyKa Kak B MwaHeTapHEIx Ty- 
MaHHOCTAX B OOwlacTax Omu3KHx K Tpaneunn. Macca u3ayuatiollero cao 
TYM@HHOCTH Take OOvIbIUAas. 

B 3akmoyenHe MHe XOYeTCH BEIPa3HTb CBOIO GOsarowapHocTh mpopecco- 
py M. A. Bamakuyse, copeTaMH KOTOpOrO # MO/Ib30BaJICA TPH BBITOJHeHHH 
HacTosmleh paOotn. [IpexneppemMeHHan cmMepTb ero JIMMIMIa Mela OT3bIBUH- 


BOrO PYKOBOJMTEISA. 
Centa6pp, 1957. 
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PHOTOELECTRIC PHOTOMETRY OF BRIGHT PLANETARY 
AND DIFFUSE GASEOUS NEBULAE 


N. A. RAZMADZE 
(Summary) 


The purpose of the paper was an investigation of the planetary 
nebulae NGC 1535, 3242, 6210, 6543, 6572, 6720, 6826, 6853, 7009, 
7027, 7662 and of the diffuse gaseous nebulae NGC 1976 (Orion) and 
6618 (Omega), in order to determine H+ Ott and O 7 concentrations. 
‘n them and to evaluate the masses of luminous matter. 

A 33-cm reflector with a sensitive photoelectric photometer has 
been mainly used for the observations. In one case the photographs of 
NGC 6853 were taken with Maxsutov 70-cm menisk telescope. 

The photometer represented a combination of an antimony-cesium 
photoelectric multiplier and a direct current amplifier. The latter has 
been mounted according to Du Bridge-Brown scheme with an electro- 
metric lamp I9 IT]. Fig. 8 gives a complete scheme of the photoelectric 
photometer. 

17 Ao stars were observed to establish an absolute spectral sen- 
sitivity of the observational apparatus (photoelectric photometer and 
telescope). The multiplier spectral sensitivity in relative units was 
previously measured in the laboratory. 

In estimating the absolute sensitivity, the temperature for Ao stars. 
was admitted as equal to 15000°; illuminations by the stars were 
based on radiometric measurements; star magnitudes were taken from 
the catalogues BSD and HD. 

Fig. 14, 15 represent the absolute spectral sensitivity of the obser- 
vational equipment in deflection units/erg/sec.cm? (illumination value). 
The sensitivity of the instrument is also shown in the case when light 
filters were used. 

A number of faint 7—11 magnitude stars were observed, in order 
to checx the accuracy of measurements. The mean quadratic error for 
one measurement (5 galvanometer deflections) was found to be equal 
to 1%, i. e. O”.011 for 9” stars. 

The nebulae were being observed during 1954—1955. 

In treating the observations, a contribution of terrestrial atmosphere 
and sky background glow was taxen account of Table 17 gives the 
Gefinite measurement results for 11 planetary nebulae and diffuse gaseous 
nebula NGC 6618. Measurements for the latter were made in its bright 
region having 4’42” diameter. 

The Orion nebula was measured in its central region, in the environs. 
of the Trapezium stars the map of which is given in fig. 16. Circles indicate: 
the measured areas. The sizes of the former correspond to the used 
diaphragm with diameter of 62 angular seconds. Table 18 lists the results. 
for the Orion nebula. 


According to the observations, the illuminations by the nebulae in 
H,, Ni, No and in some cases in 3727 A were estimated. 


The values for the relative intensities of emission lines and of the 


continious spectrum of nebulae and in the case of planetary nebulae 
also of the cental star spectrum intensity, necessary for our calcu- 
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lations, were taxen from other authors papers. Illuminations in the above 
emisions are presented in table 21 for planetary nebulae, and in table 
29-for the Orion nebula. 


Using these data and the equations (7), (8), and (9), (§ 2)—protons 
and twice and in some cases once ionized oxygen concentrations were 
calculated. Nebula masses were evaluated. 

Planetary nebulae distances applied in calculations were those of 
B. A. Vorontzov-Veliaminoy [44 |. The Orion nebula distance is taken as 


equal to 520 ps, and that of NGC 6618—to 1100 pe. A nebula radiation 
absorption in the interstellar Space was taken account of. 

Table 23 gives the H/+ and O++t concentrations and the masses values 
for 10 planetary nebulae. 


The giant planetary nebula NGC 6853 was more closely investigated. 
Jon concentrations and mass values for several distances from the 
nucleus in each region were estimated. Relative data are shown in tables 
29, 26 and 27. 

This nebula is characterized by a comparatively low density and a 
consiredable mass. It is quite possible that the matter distribution in this 
nebula is influenced by the forces of electromagnetic nature. 

Table 30 lists the data on the Orion nebula concentrations and masses. 

The HT and Ot* concentrations in the NGC 6618 central region are 


equal to 100 cm? and 0.01 cm%. The hydrogen mass in the brigt region 
of this nebula with a 10’ diameter is approximately 40 solar masses. 

A comparison of H+, O++ concentrations in planetary nebulae and 
masses reveals their great variety. The NGC 7027 is characterized 
by a greatest density, while the NGC 6853-—by a smallest one. 

A heavier hydrogen concentration in nebulae is associated with a 
heavy concentration of the twice ionized oxygen. The density of a nebula 
is mainly due to its volume. The mass differences of nebulae attain a 
centuple value. 

The densities of nebulae are correlated with their shapes. 

The very dense nebulae are planetoid-sperically shaped, The sphe- 
rical double-shell nebulae have average densities. The nebulae with low 
density are spherically-annular. 

The density in the central region of the Orion nebula is rather high 
being of the same order as in the planetary nebulae with average 
density. 


September. 1957. 
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OMPENEJIEHHE HEKOTOPbIX CTATHCTHUECKHX 
XAPAKTEPHCTHK TEMHbIX TYMAHHOCTEM HA OCHOBE 
3BE3J1HbIX MOUCUETOB 


Am. LU. XABTACH 


Mero 3Be3A0HbIX HOLCYeTOB BCe elle CHHTaeTCA 3peKTHBHBIM CpeCTBOM 
HcCWeMOBAHHA FeOMeETPHYeCKHX H HEKOTOPbIX (pu3H¥eCKHX XapakTePHCTHK | 
TeMIbIX TYMAHHOCTel, QTHM MeTOJOM WaBHO HCCICAYIOTCH pa3/IMuHble o6- 
nacTH HeOa u celtuac yxKe B OOIDINeH 4YacTH Maeunoro Ilyta mpoBpeweHbl 
noacuerbi 3Be30. Ha puc. | mpescraBvier ralakTH¥ecKWH Mosc c Mpeeb- 
HbIMM WHpoTaMH Db=+15°, Ha KOTOPOM o6o3HayeHbi o6slacTH He6a, W3y- 
UeHHBIe METOJOM 3Be30HbIX Mogcuetos. Hymepaunn o6macTeH Ha KapTe CO- 
oTBecTByeT HYMepallHH B CIHCKe AMTepaTypbl B KOHUE CTaTbH. 

O6nacTb, HCceMyeMad METOAOM 3Be3AHBIX MOACHCTOB, O6bINHO eMTCA 
Ha OlpemeieHHble MOWaNKH, BHYTPH KOTOPbIX BHMM aA TWIOTHOCTb 3Be3, 
omHvHakoBa. ITH MOULaAKH o603HaualoT JIATHHCKHMH OyKBaMH Ay. By Gye: 
Jaa Kaxknolt T10WadkKH MOACHETHI 3BES/1 HPOW3BOMATCA OTeIbHO H CTPOHT- 
ca bynKuna N(m). Ha ocHope aHaiu3a KpHBBIX Bopha IA KaKOU IJ10- 
Wank OMpeseAloTCA BeMHHa NOrOlleHHa cBeTa e H paccTosHve r Jo. 
orioulaollero cBeT OOjaKa MeXK3Be3HOH MaTepHH. C wesbio yTOuHeHHA 
H cpaBHeHHa MoAyyeHHble pe3y.1bTaTpl ConocTaBIAIOTCA C MaHHbIMH NOro- 
ULeHHA CBeTa MO ILBeTOBbIM U36bITKaM 3Be3, B YTHX Ke WiOMLAAKAX, 

JloyyeHHbie TakKHM OOPa3zoM 3HayeHHA XapaKTepHCTHK TeMHBIX TYMAH- 
HocTeii—BHAMMad Wiollatb 3. paccToAHHe fF HM noriouleHve @ ——-MOTyT 
CyXKHTb HaM OCHOBOH AVIA JlaibHelimero H3y4eHHA JIpyrHx XapakTepuCcTHk 
39THX OObeKTOB. CuleslyeT, OHako, Cle@laTb HECKOJIbKO 3aMeyYaHHH OTHOCH- 
TeJIbHO DTHX XApAKTePHCTHK. 

Xopomo H3BecTHbI B JHTepaType Te cyllecTBeHHble MeMOcTaTKH, KOTO- 
pbie CBOMCTBEHHbI MeTOAY 3Be31HBIX MomcueToB, B pe3ybTaTe KOTOPbIX 
6, 6 Nor MoydaloTCH BeCbMa NpHO/IWOKeHHEIMH. Onpemetaa &, Mb MO- - 
KEM JIMIlb H3MePHTb cpelHee MO BceH MoWlaaKe 3HateHe ero, TaK Kak 
NOMCYeTHI 3Be3, OlIpeMeAAIOTCA MO Beet mloulamke. BewencTBve aHaslOrHy~ 
HbIX OllpefeeHHi criaxKHBaHHil, TipHcyUlMx caMoMy MeTO/Yy, H3ydeHHe 
M@JIKHX CTPYKTYPHBbIX ocobeHHocTeit TyMaHHocTeH MpewcTaBAAeTCH COBEP- 
IW@HHO H€BO3MO2KHBIM. | 

Tlo nowyyeHHbIM H3 3Be3AHbIX NOACHeTOB AaNHbIM 06 9, €, r olpee- - 
MM Maccy TCMHOH TYMAHHOCTH. TIpenctasum ce6e TeMHy!iO TyMaHHOCTD, 
macca M KxoTopoii MogsexKuT onpeweenuio HW MOTHOCTb (x, J %) KOTO- 
po HaM He H3BeCcTHAa (puc. 2). Bri6epem KOOpAMHaTHy!o CHCTEMY Tak, 4TO- 
6b OCb X Oblia NapalelbHa JIyuy SpeHHs. Torga mpoekuHA TYMaHHOCTU 
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Onpeaeachwe HeKOTOpPbIx CTATHCTHHECKHX xapaKTepHCTHK TeMHDIX TYMAHHOCTEH.. o' 





(B KAPTHHHOM WIM B MMOCKOCTH y, % ECT WCTHHHAA MWiomatb & TyMaH- 
HocTu (Ha pHCyHke OHa 3allITpHXOBaHa). OvyeBHHO, ITO 
| L=or" (1) 
BerpouM B TeMHYIO TYM@HHOCTb WHMIMHAp C 3JIEMEHTaPHbIM OCHOBa- 
guem ds vu OCbIO NapaswienbHo oc x. BpigqetuM B 3TOM IHJIHHApe 3JIEMEH- 
sapuui o6bem dxds, Macca KoTOporo dm= p(x 9, %) dsdx, a Macca WMIHHApa 


Xa 
Mn = {eC yy z) dsax. 
X4 





Puc 2. 


Vizpectuo, 4To MoriolleHwe CBeTa MpOMOpPUHOHAaJIbHO IIPOH3BeeHA!O 
‘TIyTH, MpofmenHoro JlyueM, Ha IWIOTHOCTb MaTepHu (opmysia Pecceama), 
Tak 4TO MpousBeneHHe (x, 4 z)dx MOXKHO 3€MCHHTb MpOMOpIMOHaJIbHOH 
eMy BeIHUHHOH kde. 

o(x, y, x) dx = kde, (2) 
ene kR—KospulKeHT MpOMOpmHOHaIDHOCTH, 3aBHCAINHA OT PH3HUeCKHX 
ONTHUeCKHX CBOHCTB WAaCTHIL MeK3Be3ZHOH MAaTepHH. Torna 


&1 
M, = kds [de=ke, ds, 
oO | 


re ¢€, Mormowenwe CBeTa BUONb BCeTO UMIMN Apa. OuesHaHO, ¥TO & CCTb 
yHKnHA y, Z—e, (Ys 2): | 
Tlonnaa Macca TeMHOM TyMAaHHOCTH OlpefemaeTca 0 dbopMyute: 
M=k{ | e,(y, z)ds 
(y, 2) 
Iipamenaa K MocileqHemy MHTerpaly dbopMyay cpeqHero 3HaveH@A — 


— J fen xdds 
nn as 
(Y> 2) 
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NOJIY4HM 
M=-h-B-e, (ys 2) 


Benya e,(y, ¢) CCTb HMeHHO TO, YTO H OOBIMHO JaeTca no 3Be3 HIM 
novcteTaM, T. €. e¢——cpequee Mo sce Mollagke. Beanynuy S MoxHO: 


3aMeCHHTb MO opmyae (1) yepe3o ui r. 
TakuM 06pa30m JWI Maccbl TeMHOM TYMaHHOCTH OKOHYATesbHO noJly- 
UHM 


= ry * * 2 al 

M=k-a-e-r’. (3) 

JlocrouucTBom 92Toli PopMy.1bl ABAAeTCH TO, YTO MbI MOXKeM BbIVHCAUTS 
Maccy TeMHOH TyMaHHOCTH, He felad HMKaKHX MpeqnonoxKeHHi OTHOCH- 


T@IbHO TIPOCTpaHCTBeEHHOM COpMbI TYMAHHOCTH, KOTOpad OObIMHO Ham He 
W3BeCTHa. HanexHOcTb onpegeseHua MaCCbl 3aBHCHT TO.IbKO JMIUb OT TOU- 


HOCTH ONpeecleHHA BeJIHYHH J, &s 1% 


O6Oo3HayHM IPOTA2KeHHOCTh TeEMHOM TyMaHHOCTH 110 Jyu4y 3peHHa yepes 
l. QTY BeIHYHHY B MpHHMNe MOKHO ONpemenUTh MeTOZOM 3Be3QHbIX NOJ-- 
CHETOB, OAHAKO, MO HPHUHHe COKHOCTH H HeYeTKOCTH OpM KpHBbIX Bowbha, 
BeIHYHHA Lf onpeweisetca KpaliHe HeyBepeHHo. 


Ecan Obl TeMHaA TYMAHHOCTb UMevta cepuyeckylo dbopmy, Torna cpez- 
HAA NPOTAKCHHOCTh MO JTyuy 3pelusa / Oblta Obl paBHOH CpeaHeli Xopse, T. e. 


4 ait 
ser > (4) 


Ho, Tak Kak TeMHble TyMaHHOCTH HMeIOT pa3HooOpa3Hble MopMbI, TO 
CUHTaA PpaBeHCTBO (4) CpaBeAJIHBbIM [Isl BCAKOM TYMAHHOCTH, MBI B Kaxx- 








JOM OTACIBHOM C.Ty4ae JOMmycKkaem owHOKy Al, Tak 4ro aa 
| eae: SP ¥ +Al. (5) 
3Va 


Camble OoubiuHe 3iauenin Al jaqyr TyMaHHOCTH,—cCHIbHO oTAHUAa- 
loulHecA OT CPepbl, T. €. CHAIbHO BbITAHYTHIe. Ecan TyMaHHOcTb BbITHHYyTa 
BOb Jy4a 3PeHHA, TO TOrAa OWHOKa HaHOONbulad HM AMeeT 3HaK HOC 
(+); CCIM TYMaHHOCTb BBITAHyTa B KapTHHHOM MaocKocrn, Toraa A/ ToxKe 
HaHOoJIblas, HO CO 3HaKOM MHHyc (—). Tak 4TO BemMUMHa H SHaK Al 3a- 


BUCAT OT CTeleHH BbITAHYTOCTH H OPHelITalHH TYMaHHOCTH B IIpOCcTpaHcrTse. 
OcpeqHHM papencrso (5): 


Sal 
ates 4 I 
— eee eee 
TV 3 n 


EcJ1W YACIO TYMaHHOCTeli 2 JLOCTaTOUHO BeJIHKO, TO 





SY Al 
oe 6. (6’) 


am 4 ee, 
{= —_ as (6) 
aVi Vo 
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MoxkHo TipupecTH pay cooOpaxKeHHli B MOMb3y CipaBeANHBOCTH MONYINeHHS 
(6’). Bo BcaKOM cJly¥ae OHO He MOXKET AaTb CyllecTBeHHYI0 oulH6Ky. 
@opmysy Peccenna (2) NepemMmem Tak: 
e=—l p- (7) 
Tak kak B paBeHcTse (7) BeIHUHHEI / H p ABAAIOTCA H€3aBHCHMBIMH 
Apyr oT Apyra BesIMaYHHaMH, TO 
I — 


ds 
k p 


eno une ae. 
: wi : 


V3 3Toro PpaBeHCTBa BbITOAHee BCEeTO Ope eIHuTb p, TaK KaK HO Hak- 


e= 


HJIH Ha ocHoBe (6) 





HHIM 3Be3]HBIX MOUCUeETOB MOXKHO HeMocpeACTBeHHO BHIMHCJIMTb & H V >. 
- 3kVn ¢ 

sae BEV Sees, (8) 
4 a> 

Paspenctso (8) aeT BO3MOXKHOCTb BHIUHCIMTb CpeAHIOIO = MIOTHOCTD 
TeMHHIX TYM@HHOCTeH, eCIH HMeIOTCA JaHHble O ¢ H 4 NO 3BeSQHbIM NOX- 
cueTaM. 

Onpeyenum 4HCHeHHOe 3HayeHHe Koopuuventa k B copMyrax (3)! 
vu (8). Mbt nomb30BaIvcb BbIe dopmysoh Pecceta, TOUHBIK BHT KOTOpOH 
nametca Tak [33]: 
mete be 

€ =0,8 14 q a | 
tA 
rie ¢—lormowenve cpeta, x—IIpoHweHHb JyueM WyTb, p—MAOTHOCTD, 
q—tbakTop Audpakunn, t—paguycsl yacruy u A —yJeubHbIH BEC YaCTE, 
B Hwalmux o6o3HayeHHAx ia Kospuuventa k nomyuum 


pe tA 


ee a (9) 
0.814°q 


OUueHKH BeJIHUHH, BXOAAUNHX B paBeHcTBo (9), HaMH B3AaTH H3 [32];:, 


T= 10° 9cm 
A= 5 (10) 
q== 2.46 


PayMychl YacTHI, MeK3Be32HOH MbIIH Tt H3y4aJIHCb HeOMHOKpaTHO WM 
penmwunHa 1075 cm, KaK CaMBbIM pacNpocTpaHeHHbIK payvyc MeK3Be3HHbIX 
- YaCTHU, UPHHATAa MHOrHMH aBTopaMH, OgHaKo, Mp oneHKe 7% Jemaercr 
onpemeeHHoe JOMyUleHve OTHOCHTebHO XHMHYCCKHX WH PYGHUECKHX CBOACTB 
M@%K3Be3HHX YACTH, T. €. OTHOCHTeIbHO A. Tax 4TO oneHKH (10) ocHOBa- 


11. sdobm. abamag. mdb. doym., ME 23 
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Hl Ha OMpeyeJeHHBbIX, BOOIHe Ppa3yMHbIX PHMoTeTHGeCKHx NpeANoNOKeHHAX 
HM MbI MMH OyleM MOMb30BaTbCA 3a HEHMeHHeEM Jly4luero. 

MoxHo ObiI0 AIH HEKOTOPHIX 3afa4 ACKIIOUHTD Kospdunueut K nyTem 
OMNpeReeHHA OTHOCHTeJIbHDIX Mu p, NpHHAB KaKylO-HHOYb H3BeCTHYIO TeM- 
HylO TYMAHHOCTb 3a CAHHHLY, HI ONpenenHTb K cpaBHeHHeM noJlyueHHOH 
HaMH MaCCbl TYMA@HHOCTH C MaCCOH TOH Ke TYMAHHOCTH, ONpeseeHHOK Apy- 
rHM MeTOJOM. OnHako, BCe 2TH CpaBHeHHA HaM MNpeCTaBIAIOTCA HH- 
4eM He JIVUIINHMH, 4eM Halll ONpeweseHHa, OCHOBaHHbIe Ha oueHKax (10). 
Jlanpuelimime yrouvenua Belmunn t, A a g yulyaulaT pesyabratp o M a op. 

Takum o6pa3om, noscTaBiian 3HayeHHa (10) B paBeHcTBo (9), Nowy4HM 

k==2,4-107° rp/cm?. (rr) 

Jia WpakTHyeckuHx WesleHh yHOOHO, YTOObI Macca TYMA@HHOCTH O6blia BBI- 
paxkeHa B Maccax CoulHua, a paccTosHue—sB napcekax. Torga Bp dopmyate 
(3) KooPxHUHeHT NPONOPUHOHAJIbHOCTH H3MeHHTCH HW NMOMYYHM 


M=6.8-1075-a-¢-7? Mo, (12) 
re € BbIpaxkeH B 3Be3QHBIX BEJIHUHHaX, o—B KBapaTHbIX rpamycax, a 


paccToAHve 7—sB IapceKax. 
Jina cpeqHeu MIOTHOCTH NOY4HM 


€ rp 
3 ocue (13) 





p=46-" 


rye S BbipakKaercA B KBajpaTHbIX MapceKax, ¢e—B 3Be30HbIX BeJIM4HHAX, 
a MNOTHOCTh p—B rpaMMaxX B KyOHMYeCKOM CaHTHMeTPpe. 
M3 HaneceHuntx Ha puc. | O6macTeH B OCHOBHOM MBI HCMOMb30BaJIN Te, 

B KOTOPHIX 3Be3Hbie NOACUeTHI NPOH3SBeJEHbI Ha OOJbIUHX MoWlanax Heda. 
3a nocuegquHe 20 sleT B OOJIbINIMHCTBeE CJIyYaeB 3Be30HbIe MOAcueTH! OOpaba- 
TbIBAIOTCA YHCJICHHbIM MeTONOM BoKka_ [30] u 3Ta OMHOPOAHOCTh TakxKe 
no6yx*ala Hac MOMb30BaTbCA MOCIeCIHHMH pa6oTaMH B 9TOH OO6MAaCcTH. 

_ Wcnomp30paHHplit HaMw MaTepHas MOJIHOCTbIO OXBAaTbIBaeT CeBepHbIe H 
“YaCTHYHO 1OKHbIe OGactH Maeunoro Ilyru. 


BuauMagd Wiowlaib TeEMHbIX TYMaHHOcCTel o BCcTpeyaetca oT | KBad- 

paTHoro rpayyca no 60 kBaapaTHEIx rpanycos. CpeqHaa Miollatb paBHa 
a =16 KR.Ip. | (14) 

M3 sroro aka ABCTByeT, UTO MeTOJOM 3Be3QHbIX NOAcueTOB *uKCHpy- 
bOTCH TONbKO BHXHMO OovIblIve TeMHbIe TyMaHHOCTH (OombuIHe 1 xB. rp.), 
T. €. STHM MeTOJOM H€BO3MOXKHO H3Y4HTb TYMA@HHOCTH MaJIbIX Pa3MePOB 
(MeHblIe | KB. rp.), a TaKkHe TYMAaHHOCTH cCOocTaBAaIOT Golee 70% sBcex 
M3BECTHHIX TyMaHHoctTen [3]]. 

_ Uro kacaercat MOriouleHHa cBeTa ¢, TO OHO H3MeHAeTCH B Mpewemax 
oro”.1 no 4.0. Cpequee Mormolenve paBHO 


e =0".67 (15) 
Smecb Tak%ke—aHanorMyHan KapTHHa. Cpeyuee normomenHe oHOn 
TEMHOM TYMAHHOCTHIO HCCIeEMOBaIOCb MHOrHMH aBTOPaMH H BCE pe3yJIbTaTbl 
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ee nd 





cormacyloTcs co 3HayeHHem ‘& = 0.25. Tomyuennoe 3Hayenne (15) B geTEIpe 
pa3a MpeBocxoguT o6mienpHuAToe 0”.25 H, MO-BHAMMOMY, IpHuHHa 9STOrO 
pacxoKJeHuA JI@KHT B CaMOM MeTOME 3Be3QHBIX MOAcueToB. PuKcHpyaA Ui 
“3y4aA JIKMIb OObUIHe TYM@HHOCTH, CCTECTBCHHO, 4TO YBeIWM4HM H cped- 
Hee MOrOUleHHe CBeTa OAHOH TYMAaHHOCTBNW é. eo 

Hsyuaa pacnoviomenue TEMHbIX TYMaHHOCTeH B MpOCTpaHcTBe, MbI O6pa- 
“TWJIM BHHM@HHe Ha CyIWecTBOBaHHe Aa Bcex O6acteH Mueunoro Hytu apyx 
-cjloeB TeMHBIX TyMaHHOcTeH. TlourH Bo Bcex paOoTax, NOCBALINeHHBIX 3Be3J- 
-HbIM TlogicueTaM, YKa3bIBaeTCA Ha HaJIH¥He HEBHAMMBIX HaM MOrvOMLarollux 
O61aKOB, PACMOVIOKeHHEIX 3a NepBbIM CioeM. Tepper c1oH, wim OmMxKal- 
mwe K HaM TeMHble TYMAHHOCTH HM cO3aloT KJIO“KOBaTyIO cTpyKTypy Maeu- 
oro Ilyru, 3a KOTOPbIM CKPBIBalOTCH M@XK3Be3HbIe OONaKa, KOTOPbIe MOMKHO 
BLIABHTb MCTOJOM 3Be32HbIX MOCYCTOB. 

TyMaHHOCTH MepBoro cod yaleHbl OT Hac B Mpegemax oT 30 Mc JO 
500 mc, a TyMaHHocTu BToporo caoa oT 600 nc go 2500 nc. . 

Mbt HMeqH OCHOBaHHe CUHTAaTb STH OObeKTHI He BUOMHE HACHTHUHbIMH 
‘M'MOSTOMY CPeMHHe XapaKTePHCTHKH JIA STHX OODEKTOB BLIMHCHAH OTEJIb- 
Ho. SHayenua (14) uw (15) oTHOCATcCH K BUAMMbIM HaM TeMHBIM TyMaH- 


“HOCTHM. 
Ilo dopmyte (12) MbI BLIYHCIMAH Maccbl TYMaHHOCTeH HW IIa cpeqHer 


-MACCbl NOJIYGHJIH Cilelyiolulwe 3HayeHHA: 

quia TYMaHHOCTH Mepporo con M,— 116 Mo ° (16) 

Wid TyMaHHocTa BToporo cod M,—2900 Me | (17) 

OueBuaHO, UTO CPeMHAA Macca OMHOM TeMHOK TYMA@HHOCTH He AOJKHA 
‘3ABHCeTb OT pacCTOAHHA UM NosToMy pesybTaTHI (16) u (17) KamkyTca He- 
‘MOHATHBIMH, C ApyroH# cTopoHbl, 3HayeHHa (16) wu (17) caMuIKoM mpeyBeH- 
‘YeHbI, TaK KaK MO MHOFHM HcCeqOBaHHAM H COoOOpaxkKeHHAM CpeqHAA MAaC- 
-Ca OUeCHHBaeTCA B NOPANOK OMHOM cONHeYHOH Maccbl. Syecb ONATb-TakH 
-HMe@eT MeCTO cCeJIeEKIIMA B CTOPOHY OObUIMX TYMAHHOCTeH, CBOMCTBEHHad 
‘MeTOLY 3Be3HBIX MOACUeTOB. 

EctrecTBeHHO BO3HHKaeT BOMpoc: 4TO H3 ceOmM MpeaCTaBAAIOT OObEKTH, 
-BBIABJICHHbIG WH H3YYeHHbIe MeTOMOM 3Be32HbIX NoscueToB? Kaxketca Han6o- 
_fle@ @CTECTBEHHBIM CUHTATb, UTO 3TH OODEKTHI ABJIAIOTCA HJIH OOJIbDINMMH TeM- 
(HBIMH TYM@HHOCTAMH WAM rpyllaMy, CKONJICHHAMH TeMHBIX TyMaHHocTel, 
pacioslox%KeHHbIX B NpOcTpaHcTse B cocescTBe Apyr c Apyrom. 

M3 scero BbIleCKa3aHHOrO MOXKHO 3aKJIOUHTb, YTO MeTOA 3Be30HbIX 
MlowcueTOB He ABIAeTCA SdeKTHBHDIM JIt H3yeHHA OTebHEIX TeMHBIX 
‘TYMAHHOCTeH MAaJIbIX Pa3MepOB, OH MOXCT BHABHTb HIM OOMbIUHe TYMaH- 
‘HOCTH WIM IPyMibl TCEMHBIX TYMaHHOCTeH. OTOT MeTOA AaeT criaKeHHbe 
pesybTaTbl H asddekTuHBeH MpH H3yyeHHH OOLeH CTPyKTypbl CHCTeMbI TeM- 
HbIX TYMaHHOcTeH wu TanakTHKH B OKpecTHocTax CoH. 

Ilo dopmyste (13) MbI BEIMHCIHIM CpeQHIOIO MWIOTHOCTh TeMHEIX TYMaH- 
HOCTeH, KOTOPad He JOJIKHA ObITb HCKaKeHa BCEACTBHE HEJOCTaTKOB METO- 
Ma 3Be30HHNX NogcueroB. Pe3syibTaT TaKos:. 


9 =2.107"4 rp/cm? 
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SS 





| Kak MHI yXKe yKa3aJlM Bille, MeTOX 3Be32HbIX HOACueTOB Baer YOB-- 
JIETBOPHTEJIbHbIC P€3YJIbTATbI OTHOCHTEIbHO OOWeH CTPYKTYPbI CHCTeMBI TeM- 
HbIX TyMaHHocTeH. Mmea AaHuble o KoopguHatax /, b, r uw Maccax M, TyMai-- 
HOCTeH, H3Y4eHHDIX MOACUeETAMH 3Be32 WIA OoMbUlel “vacTH ramaKkTuYecKOro- 
noxvca (HCKIIO“aA 1OKHbIe OOAaCTH), MbI COCTaBHIH pucyHOK 3, KOTODbIi 
MpecTaBlneT MIOCKOcTh T'asakTHKH C HaHeceHHeM TeMHbIX TYMa@HHOCTell B 
BU€ TeEMHbIX KPYXKKOB, JMaMeTPbI KOTOPHIX NpONMopuvwOHaAbHbr Maccam M. 


; aJlakKTHYecKan WHpota 6 He MpHHaATa BO BHAMaHHe. Macurra6 pucyHka. 
Lo cm=229 ne. 


L20 210 200 WO 380 10 10 


EA 


09 Use 


WE WE 08 Ue 


N 





Puc. 3 


Kak BHJHO H3 PHCYHKa, TYMAHHOCTH paCMO.1O%KeHbI B MpocTpaHcTse j0- 
BOJIbHO PaBHOMepHO. CulenyeT TOJIbKO NOAYEPKHYTb, YTO B HallpaBeHHAX Ha 
cosBe3qua Jle6eaa wu JIncuuku (/=30° no /=60°) BeTpeyaiorca TyMaHHOCTY,. 
yiasleHHble 40 2500 tc., Tora KaK TaKHX YaJIeHHbIX TYMaHHOCTeH B Apy- 
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i 


‘THX HalpaBleHHAX HeT. STOT tbakT MOXKHO He CYHTATh CAYYaHHbIM, Tak Kak 
9TO HallpaBseHHe (/=60°) aABAaeTCA NepMeHAHKYJIAPHBIM HalpaBJieHHlO Ha 


weHTp T'aaakTHKH, T. e. MpHMepHo coBnayaeT c HallpaBleHnem cnupasen Ia- 
_aKTHKH. 


B 3aks0ueHHe OTMeETHM, 4TO 3TA KapTa HeECKOJIbKO HeTOUHAa H3-3a OMIH- 
‘60K B ONpeneseHHH paccTOAHHH PF. 


Centa6p» 1957 r. 
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DETERMINATION OF SOME STATISTICAL CHARACTERISTICS 
OF DARK NEBULAE BASING ON THE STAR COUNTS 


J, SH, KHAVTASSI 
(Summary) 


The results of investigations of the Milky Way regions made by 
the method of star counts are gathered. 


The average density and the individual dark nebulae masses are 
determined. 


A map of spatial distribution of the dark nebulae in the plane of 
the Galaxy is made. 


September, 1957. 
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SSOLONDINL SL4HMBNGNSIH MILIMBOMANNL 3N'BLIGI6N N 23, 1958 
BIOJIETEHb ABACTYMAHCKOHM ACTPO®H3HYECKOH OBCEPBATOPHH 2 23, 1958 
ete en 


K BOMPOCY OB OMPEDEJIEHMM OBWIETO MOPIOWEHHA 
| CBETA 3BE3, | 


Tr. J. KBHPKBEAHA 


Kak H3BeCTHO, CyUIecTByIOT pasIHUHBIe MeTO/bI HCCJIelOBaHHA KOCMH- 
ueckoro NormouleHud cBeta B TamaKkTHKe, OLHHM H3 HX ABUIACTCA MeTOL MO]- 
cueTOB 3Be3. OH OTHOCHTCH K Ipylie OTHOCHTEAbHBIX MCTOZOB WiCCJIeOBa- 
HHA, TaK KaK CTeleHb «NpospadyHocTH» BHOpaHHOM MMOUaXKH B KayecTBe NowA 
CpaBHeHHA WeIMKOM CKa3sbiBacTCaA Ha NOJVYeHHbIe Pe3syJIbTAaTHI. 

Cornacuo IL. T. Xa6u6yannny [1], Teopema S3eennrepa, yrBepx1aollar 
HeBO3MOKHOCTh BHIYHCINTb HCTHHHY!O MWIOTHOCTh paciipencicHHn 3Be3, 6e3 
3HAaHWA 3aKOHa MOrOWleHWA CBeTa, Ha OCHOBE JIMIIb NOACHCTOB YHCa 3Be3H, 
ocraeTCd B CHe MH JIA OMHOBPeMeHHEIX NOMCUeTOB 3Be3q B ABYX pa3HbIx Jy- 
yax cmekTpa. | | 

J. A. Maprsios [2], coriailaicb C 9THM, MoKa3biBaet, OAHaKO, TO 
IPHHUMad JIA BbIPAKeEHHA MOTVOIMCHHA HeKOTOpy!0 H3BeCTHY!IO PyHKUHIO 
A(r), MoxKHO H3 TOZCYeTOB 3Be3— B ABYX jlyuax OMpeeHTb NOroiwleHHe 
cBpeTa, a, 3aT€M,—H HCTHHHY!0 IIOTHOCTh pacnpesepHHA 3Bes/. 

B Hactoaule craTbe MBI MOMbITAeMCA ONpeTeJIMTb o6iee MorioluleHHe 
cpeTa H3 MOJcueTOB 3Be32 TOJIbKO B OMHHX Jytax 6e3 BCHoMoraTesIbHOm 
«npospayHol» WIOWLaNKH, OCHOBbIBAACh OAHAKO, Ha HeEKOTOPHIX JOMyWeHHAxX 
6 PYHKUMAX NOTOWeHHA WH WWIOTHOCTH. 

Met HCXONUM W3 XOPOIIO H3BeCTHOH 3aBHCHMOCTH MexKAY BHAMMON A 
YCTHHHOM WOTHOCTHIO 3Be3x, [3]: | 


~—3cA(r) I 
ee ats, cay 
1+ crA(r) 

rye D,(r’) BuuMasd, BepHee <IpHBeeHHad MOTHOCTb» spe3n, D(r)—HcTHA- 

Had WoTHOCTb, fr H 7”—HCTHHHOe MH BHAHMOe PaccTOAHHAA, A (r)—oyHkuna 


I 
NOrIOMleHHA H C TIOCTOAHHOe, PaBHOe oes 
5 mo 


D,(r')= D(r)e (1) 





JionycKaem, UTO HCTHHHAA MJIOTHOCTb 3Be37, BhIpaKaer;rca pyHKuned 
Ro—r cos b cosL 


Dir)= Doe" a? (2) 


roe R,=R-+ pcosL (mpH6O1mxKeHHO, orpaHHuMBaAch NepBok cremeHbio—— ) ecT 


0 
sind 


[4]. 
B 
dynkuva normouenus, coracxo Il. Il. Mlapenaro [5], wMeer BH: 


A(r) = (1—e7"*)- 


x 





paccTosHve or CorHua Ao WeHTpa Tanakrukn, p=r cosh; x= 
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Kak JlerKO BUeTD, 
A(o)= 03 Al(o)= +44; A"(0)=—ayx; A"(0)= +b ayx*; A'M(0)=—ayx*. (3) 
Bsenem o6o3HayeHHaA: 
D,(r)'=F(r), rae (4) 
fare; FO =A) AD) HO; AO=DOs free: 
I 
fin= 1-t-crA(r) 


Pasjaraa o6e cropoubt BhIpaxkenua (4) B pA no creneHsaM r’ H npHpaB- 
HUBad KOOPHUHeHTH Mepen OAMHAKOBbIMH CTeleHAMH Apyr K Apyry, Ho- 








JYUHM: 
aDy(r')| dE (r) | | Dr’) _ @F(r)| @Dr') aF(r) |. 
dr’ | dr |, dr® |, adr? ar? |, dr® |,’ 











SAech JEBHE CTOPOHEI CYTb MPOMSBOAHEIC OT BUAMMEIX MVIOTHOCTeH 3Be3/L, 
KOTOPbI€ MOXKHO NOYIHTh 3 MoscyeToR 3Be32. ITpapbte uactH MOXKHO Mped- 
CTABHTb CJIEZYIOUWHM O6pa3om: 


9Fr) — aFr) dr Pr) a (--) dir) ar. 








d'ir dy dr dk dr® ar’ dr dr? 

a°F(r) d*Fir) (dr \? | aPF(r) d®r dr dF(r) d's 
dre “3 (3) ws dre dr? dr' dr = dr (3) 
CreqopatesibHo, HYKHO Halitu 3Ha4yeHHa: 

dF(r) d@F(r). dF(r), dr dr — ar 

dr dP?” de” de? Gr?” Gre 
CormacHo HallHM o6o3Ha¥eHHaM, 

FN=f((1)- fl) fal) (6) 


flt=D(r), cuenonareruo: f,(0) = D(o);_f,(o)=D'(0); f,"(o) = Do); 
h'(0)=D"(0); Fe(r=e 4) 
f,(o)=1; f'x(0) =—3¢d,; f"s(0)= 26Ayx+-9c" a9"; 


I 
F"(0)=—3cagx?— 270% ayx — 2768 ay; f(n= ———, B CBAH3H C 4eM, 


1-+er Ar) 





HNPHHHMax BO BHHMaHHe (3), MOJIYUHM: 
fa(o)=135 f'3(0)=—cao, f'"y(0) = 2cagx+ 207 ay?; 


fy°"(0) = —3cagx®—12cayx—6c%a,*. 
TloncraBaiaa no.1yyueHHoe B (6), HaxoaquM: 
F(o) = D(o) 


F'(0)=— 4ca,D(o)-+D"(0) 

F"(0)= S$ca,D(0)+1 7¢*a_”D(0)—8ca,D'(0)+ D"(o); 

P"(0) = — 6 ¢ayx*D(0)—6 6c? aaD(0) — 78¢°a,°D(o0)+15caoxD'(0) + 

--¢a,D'(o) —12ca,D"(0)-+-D'"(o). 

Kak BUM, B 9TH (OPMYJIbI BXOAAT MCTHHHBIe MIOTHOCTH H HX Npou3- 
BOHBIe pH r=0. Kak Oniio yKa3aHo Bbllle, HCTHHHY!O MJIOTHOCTbh MOXKHO 
BHpPa3sHTb PyHKWHeH: 

Ro —r cosh cos L 


D(r, l)=D (o)e-**= 
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Orciona: 
Ro 1 
D (0, 1)=D(o) e~ a 
| _Re 
D'(o, |)=D(o) e es (4) 
D" (0, 1)= D(o)e~ ay | 
0 
D" (0, l)= Dioje~ a ¥* | 
ccos bcos! 
SS SS Ss 
0 
‘Tak Kakr' =re°4® , noITOMY | 
2 
dr ar | == 36a9x-t-9¢7a,’; 





-— 269; 





T 

2 lj) —— | = ee 
dr'!|, dr? |, dri 
TlogcTraHoBka 3THX BbIpaxKeHun B (5) maer: 


Dr) | o= De, 4) 














ID sr') = D'(0, 1) ~4 ca, D(a, 1) 
dr’ jj, 
2 t 
: at) =D" (0, 1) — 10 cagD'(0, 1)+-2567a Do. I+ 5c@gxD (0, I) 
r! 0 
3 ! 
a oi) ea D" (0, D)—18casD"(o, 1) +-108c?a,*D'(o, ly- 216c?a9*Do, p= 
rT 0 





—108 ¢*a,?x D(o, 1)—6ca,x?D(o, /). 
Buecem smMecto D(o,/), Dio, 1), D"(o,), D"(o,/) mx 3Hauenua H3 (A) 
“0603Ha4HM 








Ro dD, (r') d?D,(r') | _ Dr’) : 
D ae == b; eam ae =p , 1 pe =} ; 1 41 =p ; 
oi 7 ar . dr? 0 , dr’ . 
b, b, b, 
; dy po eos 


TipHuwmas Bo BHHMaHHe, uTO c=0.4605, OKOHYAaTeIbHO NOYUHM: 
y —1.8442 ao =4d, 
y?—4.60§ By YAS -3025 A_?4-2.3025 dox=dy, 
(7) y®—5.289 aoy?+-22.9068 ao*y + 8.289 a, xy — 21.0816 a,?— 22.9068 ag2x— 
— 2.763 agx=ds, 
rue d,, do, d; HaxOMATCA pellleHHeM HHTerpaJbHOTO ypaBHeHHA 3Be3JIHOH 
eeraTucTuku. Tlocne momcTraHoBKu HalieHHbIx 3HayeHH 4), do, dz, cucrema 
(7) XenaeT BO3MOXKHEIM OlpexerenHe OOUero MOrouleHHA CBeTA. 

Jina Haxox2eHHa BemMunH d);, d, uH d3; Hy2KHO Mpou3BecTH MOACIeTEH 
3Be3n, Mpt npon3BeiH mogcueTbl mo Bepregopdckomy ciekTpaJIbHOMy KaTa- 
.mory [6, 7] 4 Bocnomb30BasIMcb noycueTaMu Bau-Pahua [8]. 

Cnoco6bl pelieHHf YHCIeHHbIM MeTOJOM HHTerpasibHoro YpaBHeHHA 
3Be3RHOM CTaTHCTHKH pa3spa6oTaHbl Cupcom (1931 — 1932 rr.), Bokom 
(1932 r.) x Bpvastem (1935—1937 rr.). Mbi Hcnomb3yemM 3eCb METOL Bpus- 
aia [9], KpaTKoe comepxKaHHe KOTOPOrO H310%KeHO B CTATbe I. T. Xa6nu6ya- 
.JidHa [10]. 7 
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BbIuHCIeHHA MBI NpOH3BeJH MO CilenylouleH cxeme. 

1. Ucnonb30pas namm w Ban-Paiina [8] nongcuern 38e30, MH Hallin 
YHCa 3Be3 Ha WAOWaH B OAMH KBalpaTHbIi rpanyc N(m) go 3Be3qHOu 
BCJIHYHHbI 7, 4TO Maso 3HaueHHe B(m): 


room (met)-a(o— 5) 


T. €. KOJIHUCCTBa 3Be3 Ha OHOM KB. rpafyce B pemesax or m + -—— 
2 


I 
JO m— —> BeJIHYHHDbI. 
ty 


tot 


2. H3 nowyyeHHplx 3HayeHHnH B(m) mb oNpeemmin T. H. peyuMpoBan- 
HYIO 3Be30Hy!o BesHUNHy le Bom,+n)—0.6 x, Poe m, DUKCHPOBaHHAaAd 3Be3 Hag 
BeJIMUHHa, KOTOPad B HallleM calyuae paBHa 4, a n—llepeMeHHaaA BeAHUHHA. 


-3. MeronqomM uHcaeHHOoro AudepeHUMpoBaHHA HavieHbl Ig Blan) 
n 


(Ta6“ual), a APH NOMOWH mocleqHuXx ae le B(i4-+n)— 0.6 (1Tab- 
n 


nua IT). 

4. 3Haa bax=5 Ba, HW HcMOsb3yxH Ta6sMuy Ne 3 qannyio B pa6ote Bpwaaa 
[5], Haxogum Mf, Kak PYHKILHIO dp. 

5.lgriins Miy= 1+ 0.2(4--n—Mf,,) MaeT DA KawkOW 3Re30HOH BeH- 
YHHbI COOTBETCTBYIOUYIO 7y4n, uy (Ta6nuna II). 

6. Jina HaxoxKJeHHA BHXAMMOM MIOTHOCTH 3Be3], MbI NOMb3O0BaINCh Pop- 


MyJ10h 
IgDy(ryan, M(hy) =e B(4+-n)—o,6 n-+-lg—— rer eee eres ; 
CC® © 
(Mr + 
—o.6 
re lg a : , cordacuo padbotre Xa6u6ysuua [10], paBHo—1.615; 
cw © 
> ln) ay 
—6.0 


MOSTOMy Jierko Oblio moryaHTb |e D,(r'nyguiy) (Ta6muua II), a oTcIOna 
D(t'nsin)> Méy) (Ta6nHua IIT). Mocae storo Mb crpowiu rpaguk, OTK /IaqbBad 
Mo ocu aOcuucc ryins vay, a MO OCH OPAHHAT cCOOTBeTCTBYIONINe 
D,(r'y40) Mf) Uepes novlyyeHHble TOUKH MpoBeseHa MW1aBHad KpHBad Hw MO 
KPpHBOH B3HTbI ycpenHeHHble D,(r’) (TraOauua III). 

7. TIpouspeaa wicaeHHoe QuddepenuupoBanue D,(r’), Mbl NOMyIHIH 
3Hauenua 0, 6b; bo, b3 (Ta6muna I] u IV), aro okoHuaTeIbHO aslo BeIHUH- 
Hb di, do, ds. 

8. Tlocne BuBoma 3HayeHuit d;, do, dg pewlanacb cucTeMa ypaBHeHHH 
(7) (Tra6auna V). 

Jiaa o6meruenua pemenua ypaBHenua (7) ZonycKamocb, uro 8B = 100 mc 


sind 
61H3KO K JEHCTBHTeCJIbHOCTH. IPO RaNO HAM BO3SMOXKHOCTH ONpeAeJIHTb x = — , 
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Fa6anna | ([1K8) 








g | 
= | : De Vs d. e 
ma | Ay | ay | ary fair | Ay | ay lpay|s/ydty 7A tad 


12 13 





2 3 4 5 ! 6 7 8 9 | 10 II 
4.25 | 2.31 |+0.60 page aes +0.12 0.08 -+- 0.60 |-$0.155/+0.066 ee gaaleaeee -+-1.67 
4.75 | 3.71) 0.29] o.11| 0.08) 0.20/-+0.88] 0.29] 0.055] 0.026) 0.050/+0.176| 3.19. 
5.25 | 1.42] 0.18] 0.03|—0.12| 0.68 |—1.81| 0.18} 0.015|—0.040}--0.170/—0.382] —0.75 | 
5:75 | 1.24] 0.15] 0.15 |+0.56 |—1.13|+1.88| 0.15 | 0.075}+-0.186)-+0.280/+-0.376] + 1.63 
6.25 | 1.09] 0.00) 0.41 |—0.57|4-0.75 —0.97| 0.00 }—0.205|—0.190|—0.270|—0. 180] —2.05 
6.95 1.09| 0.41 —0.16 |+0.18 |—0.22 |-++0.30| 0.41] 0.080/+0.006/-4+0.055)+0.060] +-1.33 
7.25 | 0.68] 0.25 +0.02 |—0.04 |+0.08 |—0.17} 0.25 |—0.010|+-0.013|—0.020/—0.034} 0.00. 
7:75 | 0.43| 0.27 ,—0.02|+0.04 |—0.09 |-+0.18] 0.27 [0.010 +-0.013|+0.020)-++0.036} 0.70. 
8.25 | 0.16] 0.2§ +-0.02'—0.05 |+0.09 |—0.22| 0.25 |—0.010|—0.016/—0.020|—0.044| —0.12 
8.75 |\+0.08] 0.27 —0.03 |+0.04 |—1.13 |+0.28] 0.27 |+0.015|+0.013/+-0.030'+0.056] +-0.77 
9-25 0.36} Q.24 +0.01 {0.09 +0.16 |—0,20] 0.24 |~0.005}—0.030 --0.040|—-0.040 0 25 
9-75 | 0.60] 0.25 |—0.08 |-+0.07 |— 0.04] 0.00; 0.25 |-+0.040[+-0.028|-+0.010} 0.000] 0.65 
10.25 | 0.85] 0.17] O01] 0.03{ 0.04] 0.02] 0.17] 0.005] 0.010; G.OI0] 0.004] 0.39- 
10.75 | 1.02] 0.16|+0.02;—0.01| 0.02} 0.08] 0.16 }—0.010|—0.003|/—0.005] 0.016} 0.32 
11.25 | 1.18] 0.18] 0.01! 0.03 ]-+0.06 —0.08} 0.18} 0.005'—0.010,—0.015|—0.016] 0.2.7 
11.75 | 1.36] 0.19 |—0.02 +0.03 ;—0.02} 0.03| 0.19 -++0.010]+0.010;+0.005| 0.006} 0.00. 
12.25 1.59] 0.17 0.01 | 0.01} 0.05 +0.11| 0.17 |-0.005 0.003! 9.012|+0.024] 0.41 
12.75 | 1.72] 0.18] 0.02 |—0.04|+0.06 |—o0.10} 0.18 |—0.010}—0.013 —0.015|—0.050, —- 0.02 
13.25 1.80! 0.20 |—0.02 |-++0.02 '—0.04|+0.07 | 0.20]+0.110]++-0.006 +0.010/-}0.014 +0.50. 
13.75 | 2.10} 0.18| 0.00|—0.02 -+0.03 |—0.03 | 0.18[ 0.000/—0.006|—0.007/\—0.006| 0.32 
14.25 | 2.28| 0.18|—0.02|-++0.01| 0.00] 0.03] 0.18|+0.010]-+0.003] 0.001} 0.006] 0.35 
14.75 | 2.46] 0.16] 0.01] 0.01 |—0.03|-+0.06| 0.16] 0.005] 0.003|+0,007,;+0.012| 0.37 
15.25 | 2.62| 0.15] 0.00 |—0.02 |-++0.03 |—0.03 | 0.15] 0.000|—0.006|—0.007;—0.006] + 0.26-- 
15.75 | 2.77] 0.15 |—0.02|+0.01}; 0.00/ 0.01] 0.15] 0.000]+0.001| 0.000+0.002] 0.27- 
16.25 | 2.92} 0.13] O.O1] O.O1] 0.OF 
16.75 | 3.05| 0.12] 0.00] 0.02 
17.25 | 3.16| 0.12 |+0.02 
17.75 3.28| 0.14 



































18.25 | 3.42 
_ Ta6auna II (1K8) 
a | - ie 

= p i+ F | w ‘8 l wn “vy 

m m= | Os bn | Mn = $s r 0.6 n 28 ass % 

3g oa eae Ti | att | & 

r | 2 3 4 5 6 7 8 9 10 II 12 
7.25 |+0.00 | —0.60 |— 3.00 |-+-3.23 | 4.03 | 1.806 64.0 ere ieee —4.255 | 55745. 
7.75} 0.70|\-+0.10 |-+0.50 |—3.08 | 10.83 | 3.166 — 2.250] 3.875] 4.305 695.. 
8.25 |—0.12 |—0.72 j—1.50{+0.11 | 8.14] 2.628; 425.0 | 2.550) 4.175] 4.335 665 
8.75 |-+0.77 |+0.17 |-+0.85, — | — | — — | 2.850) 4.475! 4-385 | — 5615. 
9.25 |-+0.25 |\—0.35 |--1.75| 0.55| 8.70| 2.740 550.0 3-150] 4.775] 4-415 585. 
9.75] 0.65 [+0.05 |+0.25 |—2.67 | 12.42 3-484/ 3050.0 3.4501 5.075] 4.485 9525. 
10.25 | 0.39}—0.21 |—1.05] 0.72] 11.02 | 3.204] 1602.0 3-750] 5-375) 4-525 475. 
10.75| 0.32] 0.28 0.07 | 10.82 | 3.164] 1461.0 4.050] 5.675] 4.655 1345. 
11.2§| 0.27] 0.33] 1.65] 0.35 | 11.60] 3.320! 2090.0 | 4.350) 5.975} 4-795 9205. 
12.7§| 0.00] 0.60] 3.00 )-+-3.23] 14.98] 3.996| 9925.0 4.650) 6.275} 4.915 | _,185 
12.2§| 0.41] 0.19] 0.95 |—0.86| 13.01] 3.602| 4000.0 | 4.950) 6.575} 5-025 | 6,975. 
12.75 |—-0.02| 0.62] 1%.30| 0.24] 12.99| 3.598| 39700.0 §.250| 6.875] 5.125 845. 
13.25|#0.50| 0.10] 0.50] 1.66] 14.91] 3.982 | 9600.0 5-550 7-175}  §-275 725. 
13.75} 0.32| 0.28} 1.40] 0.07| 13.83] 3.766} 5840.0 5.850) 7.485] 5.375 625 
14.25| 0.35| 0.25] 1.45] 0.33{ 14.58] 3.916| 8250.0 6.150] 7.775! 5-495 505 
14-75| 0.37] 0.23] 3.15] 0.51] 15.26] 4.052] 11280.0 | 6.450] 8.075; 5.615 38S 
15.25} 0.26] 0.341 1.70)+0.46| 14.79] 3.958; 9090.0 6.750| 8.375] 5-755 248 
1§.75| 0.27] 033] 1.65] 0.35] 15.20} 4.040] 10970.0 7.050| 8.675] 5.905 095. 

| 
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172 Yr. 0. Keupxseaun 
a 
Tadanuua Ii (TIK8) 
















































































lgr' 
Sena r’ D(r’)-to-7 |r | Dy(r’)-t0-7 | Ay | A*y | Ay | Aty | by 
I 2 3 4 5 tog tl a0 
2.C65 116.2 | 556 000 | 610.0 ee +- 2.0] — 7.0 
2.365 232.0 496 100; = §§4.0 42.0] 10.0} 2.0 |— 5.0] +16.0 
2.590 389.0 463 200, §12.0 32.0, 8.0] 7.0 {--11.0] —19.0 
2.780 603.0 413 300 480.0 24.0 | . te — 8.0} +10.0 
2.950 g00.0 385 400 ' 456.0 2.3.0 | pi ag + 2.0}— I.o 
3.110 1290.0 335 500 , = 432.0 18.0 | 2.0 T.0} + 5.0 
3-250 1780.0 299 600 414.0 16.0 | : . 1.0 6.0 2.0 
3-370 2350.0 221 700 398.0 13.0 — 2.0|/+5.0 8.0; — 4.0 
3-510 3240.0 160 800 | 385.0 1§.0 + 3-0 3.0 4.0 
3.620 4170.0 150 909 | = 370.0 12.0' 0.0!-+-1.0 
3.710 5130.0 94.5 1000 (358.0 12,0 1.0 
3.785 6100.0 70.0 i100. = 346.0 11.0 
3.834 6830.0 5 3.0 1200 = 335.0 | 
3-914 8210.0 42.2 
3-960 9130.0 32.0 | | 
4.000 | 10000.0 24.3 | | 
4.025 | 10600.0 17.6 | | 
4.054 | 11340.0 12.4 | | 
tad 
Tadauua TV (I1K8) 
DYO) | 4'Yo} 4Yo | a'¥o | avo | asyo | : 
610.1077 |--56.0] -+ 14.0 — 4.0 + 2.0 — 7.0 : : 
ieee a ea ey ee | 
a b c d e | a+b+c+dye _.4D,(r) 
| Ayo | —*/24"yo | 44/3A4%yy | —t/,A*y, | -1-1/,4?yy la+biced+e 100 dr’ a 
~~ §6.0} —7.0 —~1.33 —0.5 —I.4  |— 66.23-10~" —6623.10711 
q b d a+b+c+d edi (Pr) 
A*Yo —AYo +h aay. —*/.Abyg| atbte+d] 100? — dr”? ’ 
+ 14.0 | +4.0 + 1.83 | + 5.83 |-+25,66-10-7 + 2566-10-38 
| q b ce atb+e — d°D,(r‘) 
| BY, | —F/ed*yo | +7/cA*y,{ at+b+ce 100 = dr? fe 
i — 4.0 — 3.0 | — 12.25 j—19.25-10-"} — 1925-10718 
Ta6anna V 
dD) | @Dir’y) | Dr) | 
DiOj| Sto ee : d 
z : dr’ |, | dr? |, | ar 4, : ts 
= | 
Se ee ee nee 
8 | 610-1077 |—6623-10-1 ner ee eer 10.83-1073 |+4206-107* |—3156- 1071! 
9] 162-107° |— 496-10-%) 4 94 -1076 |— 125-1014 |—3.062 +107 3 19.0247 —7716-10713 
19 {| 358-1076 z= 423-10~* |-+ 93 -10~"/4 10-10-1 |—1.182 -1073/-4-2598-107-% |4- 279-1079 
241916-10-§ — 314-1078 [+ 39 -107-1%} 4 636-10~!7 |—0.345 "O77 426-1078 |-+ 694-1079 
40} 14-10-* |—26.86- 10-6 |-+-41.75 - 10-8 |—4703-1071 | 0.1919- 1073 +0.00298 —~335,9:1078 
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K sonpocy 06 ompegeacHuu o6ulero noragmeHus 173. 
Ta6suua VI 
. ; __1oonc |; 200nc ‘| 3oonc |  soonc 700NC 1000 nc 
Fil b | 1 | Ao | Ax} Ao | Ax} Ao | Ax} Ao | Ax | Ao | Ax | Ao | Ax 


ee | eee Petree | eee eee 


rh2}3t4i/5 | 6!1718 

g!__ 20 92 cowry lms | 09 1™20 [163 
9 +3 106 |t 40 [I- 30 ,1- 86 [1-72 13. Qo 
19—1 | 81 0. 50 [o- 42 0. 71 O- 78 |1, 28 
24| © 1128 0. 19 }1- 04 0. 38 |1- 30 10. $7 
40} © | 53 !1. 02 Jo. 47 2. 04 .O- $7 }3- 06 























9 10 | II 12 13 | 44 1S 

r™51 | 256 | 192 | 3%43 | 250 | 4761 | 2%50 
2- 29 | 3-43 | 2-44 | 3- 69 | 2- 60 | 3- 99 | 2. 60. 
0-94/ 1. 82] 1. 30] 2-21} x. 82] 2- 58} 2. 34 
1. 46| 0.95] 1-77] 3. 33 | 2-18] 1. 90 2 Be 
o. 6815. 10] r. 511 7.14! 1. 66 [10, 16 | 2. 44 








a3aTemM H a,- I[loacTaBiB 3Ha4eHHsA STHX BeIMUHH B cpopmyay TI. IT. Tape-- 
Haro, Mbl ONpenesuId O6ukee MOTOWeHHe CBeTa BO B3ATHIX WIA PaccMoTpe- 
Hua Tinowankax Kanteiua. 


Tloayuenubie pesyibTaTbl Mbl MpHBO.HM B Buse TaGHU VI, roe TIK 
o6o3Hauaet T]nouranku Kantetua, 0, /—raslakTHuecKHe KOOPJHHAaTh UeHT-- 
pos cooTBetcTByrouiAx TIomazox; Ao—oOulee Normoulenve, pwyem ero. 
3HaYeHHA aHbl Aa paccronHHn 100, 200, 300, 500, 700 u 1000 mapcexos, . 
A—o6ulee boTorpaduyeckoe Norsomlenve, B3AToe H3 pa6otn E. K. Xapanse ’ 
[11] quId Tex %Ke paccTOAHHH. 


CpaBhebve BevIM4HH MOrOWleHHA MOJTyYeHHbIX HaMH TIO MOACdeTAaM 3BE3A, | 
C BbINHC/ICHHbIMH 10 MeTOLY UBeTOBbIX H36bITKOB (TaGMua VI) OOHapyxH- 
BaeT CHCTeMaTHY¥eCKOe pacxonKeHve Mexkdy HHMH. IIpuuMnHy 3TOrO pacxoxK-- 
JeHUA CleyeT HCKaTb B CJIeXYIOWMX OOCTOATEbCTBAX. 


C OHO CTOPOHbI, MPHYHHOH MOMKET CJLYKUTb HETOUHOCTh ONpeAeleHHA ° 
o6ilero MOriouleHHA MO MoycueTaM 3Be30, TaK KaK Hall MOACYeTH 3Be3K_ 
HeIb3A C4YHTaTh GOe3yMpeyHbIMH, He TOBOPA O TOM, 4TO MeTOA YHCIeCHHOTO: 
mudepenwHpoBaHHA He jlaeT ysepeHHbix 3HayeHui D,(r’) H MX MpOH3BOL- 
HbIX Ha GOOJIbIIHX PpaCCTOAHHAX. 


C apyrot cTropoubl, yka3aHHble pacxoKMeHHA OOYC/IOBIMBAaIOTCA HeTOU- 
HOCTbIO ONpeeeHHA OOULero NOPIOWLEHHA TO I[BeETOBbIM H30bITKaM  3Be3/1 
BOSHHKAaIOWeH MpHMeHeHHeM MHOXHTeIA Y, YHCeHHOe 3Ha¥eHHe KOTOPOrO 
6epeTca MpHOMHKeHHO H B CpeHeM, MexKAY Tem, Kak CilemyeT 6paTb Mepe- 
MeHHbIe 3Ha4eHHA B 34BHCHMOCTH OT BeVIHYHHbI H3ObITKa UBeTa, Kak 3TO TO- 
Kazan A. ®. Toponmxazs3e [12, 13]. 

Bo BcaKOM culy¥ae, pasHOCTb B BeEAMUMHAX OOIMero NOPIOWN[eHHA MOTYYeH- 
HbIX JBYMA Pa3sJIHYHBIMH cmocoOamMu (HenocpeAcTBeHHO H Yepes MOCpeACTBO 
H36bITKOB BCTa WM MepeBOAHOTO MHOXUTeIA) He MOXKET CAYKHTb OCHOBOH 
JIA BbIBOMAa BEHYHHbI HeMTpasIbHOrO MOPMOULeEHHA, KaK 3TO HHOK pas Aea- 
eTcd, 63 MOMpOOHOrO paccMOTpeHHA BCeX OOCTOATEbCTB, CBAZAHHBIX C WaH- 
MOH 3amaueH. 


Astop 6aromapenH A. ®. TopoupKas3e 3a 3aMeuaHHA NO NOBOLy HeH- 
TpasIbHOrO MOPIOWeHHA HM COBeTbI, AaHHble MPH BbINOJIHCHHH HacToalen: 
pa6orni. 


Asryct, 1957 r. 


a 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


174 : Autepatypa 
a a a 
— AUTEPATYPA 


. Xa6un6yaanunn Ul. T., Actpon. M., 26, No 4, 1949. 

Maprtoxos 4. A, Acrpon, &. 26, Ne 4, 1949. 

IIapenaro [1 TI. Kypc ssesquoi acrponomun, Mocxea, 1947. 

Hlapos A. C. Acrpon. &. 29, 1, 1952, 

Tlapenaro TI. Il. Acrpon, MH, 22, Ne 3, 1945. 

. SchwassmanA, Rhijn P. J. van. Spektral-Duchmusterung der 15 ndérdlichen 
Kapteynschen Eichfelder, T, I. (Eichfeld I bis 19), Bergedorf, 1935. 


7. Schwassman A. Rhijn P. J, P II (Eichfeld 20 bis 43) Ber- 
gedorf, 1938. | 

8. Van Rhijn,, Groningen Publ. No, 47, 1936. 

“9. Brill A. Abhandlungen der Pruss. Akad. Wiss., Phys.—Math., No, 2, 1937. 

10. Xa6u6yaaun LI. T., Acrpow. &. 26, Ne 5, 1949. 

11. Xapaase E. K., Broan. A6acr. acrpopus. o6c., 12, 1952. 

12. Toponamaase A. @., Acrpon. Lupx. Ne 167, 1956. 

13. Toponamagse A, @., Vecaegonanne sapHcumMocrH oT mM36pITKa UBeTa MHOXKH- 
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~ 


ON THE DETERMINATION OF TOTAL ABSORPTION 
OF LIGHT IN SPACE 


G, D. KVIRKVELIA 
(Summary) 


On an assumption of the absorption function as known, formulae 
are derived for determination of total absorption from the © star 
‘counts. 

The total light absorption in five Kapteyn Areas (Nos 8, 9, 
19, 20 and 40) was practically derived on the base of formulae 
obtained. 


August, 1957 
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SOLOING = oLOHMBIGNSIGN M3L9h306M.40 0b SNTLTOIEN Ne 23, 1958 
BIOJMIETEHb ABACTYMAHCKOH ACTPO®H3HYECKONM OBCEPBATOPHH Ne 23, 1958 











K BOMPOCY OB OMPEZEJIEHHH 3JIEMEHTOB SJIJIMMCOMA 
- PACIIPENEJIEHHA 3BE3.HbIX CKOPOCTEM M0 /’, UV; 
KOMIIOHEHTAM 


M. Pr. KOAXHZALIBHAM Be. dal 


Visyuenne 2IMMNCOMJa pachpewevieHHA SBe3MHBIX CKOPOCTeH, B “YacTHO- 
<TH,—OlpeneeHHe HalpaBleHHH W BeIHYHH ero momyoceH WecTuraetTcA aHa- 
JIM30M MpOCTpaHCTBeHHHIX CKOPOCTeH 3Be3, eCJIH HMEIOTCA MaHHbIe O Jyde- 
BHIX CKOPOCTAX, Napasiakcax m COOCTBeHHBIX ABHKeHHAX. HnxKe MBI MOKa- 
2KeM, UTO MPHMeHeHHeM v, Mv SIEMEHTbI S/IMMMCOMLa CKOpOcTer Kuff 
ompezemsiotca npome. NMed BbmaHCIeHHEIe K u H, upa HeoOxoguMmoctn on- 
peleweHuA HampaBeHuaA OceH, MOXKHO pellaTb sTy 3amayy OOBIGHHIMH MYyTA- 
MH, OMepHpyi y2Xe C MeHbINMM KOJMYCCTBOM HeHSBeCTHEIX. 

Paspa6orKa cnoco6a sbluucnenua K u H wemocpeacTBeHHO MO MaH- 


HEIM vp HU vy WpescraBsseT TeM OOJbUIMH HMHTepec, ITO NpH OMpeNeCHHA 
TlOnpaBKH K KaTaJIOKHOMY CpeAHeMy 3HaYeHHIO MapadaKCoB, 6nBaeT O- 
> 


K 
CTATOUHEIM 3HaHHe JMUIb TOADKO YHMCAOBOrO 3HayeHuA K u Hf wan 7 (Kak 


9TO HMeeT MeCTO, HallpHMep, B paoote [1]). 

B wannoi craTpe Mb! onpenesmnem K u H mp nomollH Jyyesbix CKOpo- 
cre, Dra Ke SJIeMeHTE! MOFyT ObITb ONpeMeeHbl NpHMeHeHHeM OAHAK TOJIb- 
Ko u;. B cTaTbe MHI Jaem MOpMYIbI, OllpeqesiAlollue ycnepcuu ckopocTed 
B TpeX HalpaBJIeHHAX. 

Jina onpenenenun K u H bl ucxo_MM H3 TIpwBezenHoro B [2] BHIpaxKe- 
“ua cpeqHel syseBol NekyJIApHOH CKOpocTH Ha paccTOAHHH y OT Bep- 
TeKCa LIA MasloH niomaiw He6a. SOTO BbIpaKeHve, KCTATH CKa3aTb, HCHOJIb- 
soBaHHoOe HaMu B [1], HMeeT BHI: | 


cos” sin? y \t 





wk? tH? 

TIpeo6pasys [1] ” cymmupyns no X, Romyckan pH 3TOM OAHHaKOBOe pac- 
mipeylesieHHe CkKopocTeli BO BCeX HallpaBleHHAX H PaBHOMepHOe pacmpenee- 
He 3Be3q Ha HeOe, MBI NolygaeM cpemHIOIO Jly4eBylO CKOpOcTb Jin Bceli 
coepu: 

" 1 |B K V SH] 

0 Ss ee in————_—_———_ (2) 

sale yee EK 
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176 M. Tl. Koaxuaawispuan 








CpenHto10 TAHreHUHaJIbBHY!IO CKOPOCTb BbIBeJIeM H3 BbIPa*KeHHA: 


6 7 
( 1 PRE cost) eer 
= eee <2 : e | Y 1 — ot | een xaXx, (3} 





—s 4 Pe 
nojyyenHoro B [1]. OQaemeytapHoe mpeo6pa3oBanue (3) maer: 


ef 


2 
- 1 —K? | aa 
Vice HWa (3 + 2 = sin?y cost) dx, 
O 


HOcAe Yero HHTerpHpoBaHHem m0 X  nowyuaem Jia Bcero He6a: 

Vix soit A, VA*—Ki+H 
— aera Neen eae, ——_.. in 

4H{LK ' VIR K 
Baipaxenua (2) u (4) copmagaioT c ananormuHbimn BbIPaXKeHHAMH, MoNy- 
MeHHBIMH B [3]. OTMeTHM, 4TO pa3BHBad Janbuie Hallly pa6oty [1], ‘Mbt 
TaKKE NOMYIHIH 2TH BbIPaKeHHA HU, OOee TOrO,—I0 CylecTBY HCNOVIb30- 
Bald HX B Halle nNocwendywuleH pa6ote [4], mpencrapnenHoh K neyaTu 
elle Qo ony61uKOBaHHaA pa6oTnt A. A. Kuceaesa [3]. 


Kak Jerko 3ameTHTb, (2) wu (4) He ABUIAIOTCH AOCTATOUHbIMH JIA OM- 
peneienun K u H, T. K., 10 CYTH Reta, 34ecb Mbl HMe€eM OJHY 3aBHCHMOCTD. 
C JBYMA HeH3BeCTHHIMH. a J 

B caMom Jlesle, | | 


(4) 


UE 





ris 
ae (5) 


(5) HoKasbiBaeT, UO MPH HCXOAHBIX YCNOBUAX BblBoNa (2) u (4), T. e., OpH 
JONYILCHHH PaBHOMePHOrO pacnpexetenunA 3Be3, Ha HeOe MW HesaBHCAelt 
} 


. Us 
OT KOOPAHHAaT PYHKUHM pacipezeteHHaA cKOpocTeii, YHC.IOBOe 3Ha4yeHHeE -—-— 


_ 


Ur 
cOBlafaeT C TEM, 4TO MawT TeopeMbl KuehOepa. Xora, ompenemenHo cule- 
yeT CKa3aTb, YTO TeOpeMa BbIpaKaemMada opmMywoH (5) cylecTBeHHO OT- 
JMuaeTCH OT Teopem K.1eHOepa, T. K. OPHTHHadbHble Teopembt KaetGepa 
CHPaBeIHBbl TPH JIOOOM IIpOCTpaHCTBeHHOM pacipeleleHHH 3Be3f, WIA 
JHOOBIX OTPaHHYeHHbIX OOMacTeH HeOa. MMenHo 9TO OG6CTOATeIbCTBO H 6ObIIC 
yKa3aHO HaMH B cTaTbe [1] HB Heit xe GBIM BbIBeEeCHbl HAMM COOTBETCTBY- 
role MOpMy.IbI, OOOO maloulMe TeopembI KuleiG6epa Ha cAyyal 3JWIMICOH- 
JlabHOrO paciipefeleHHa cKOpocTel. 

Mcxoaa 43 93Toro, 3amMeuaHHa, BbicKasaHHbie A. A. Kucenesnim [3] u 
A. QI. Oinacto [5] o Haliem AKOOBI HeNpaBHJIbHOM yTBepKTeCHHH Kacalolll- 
eMcaA Teopem KueH6epa, Heb3a CUHTaTb copaBeiMBpiMu. Mbt cow Heo6- 
XOJHMbIM OCTAHOBHTbCA Ha 9TOM TeM Oovlee, UTO HEOOOCHOBAHHbIe, KaK MBI 
yOexKyleHbl, 34Me4aHHA MepeHocaTca H B pedepaTpt (cM. Hanmpumep, Ped. 
AK. Actp. Ne 12, 1956, 6833 a Ne 6, 1957. 4761). 
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Kak 6biio OTMe¥eHO, Aaa onpegenenua K u H seipaxenua (2) u (4) 
HeocTaTouHH.’ K HAM cJlekyeT MpHCOBOKYMMTb elle OAHO ycnoBHe. TaKoe 
yCJIOBHe MOslyuaeM PaCCMOTpeHHeM MOMEHTOB %, H % pa3M4HOrO MOpAr- 
Ka, K BbIBOY KOTOPbIX MbI H MpHCTyNMHM ceHuac. 

Jlonycrum, 4TO *yHKUHA pacnpeyeweHHA cKOpocTeH He 3aBHCHT OT 
NOJIOKEHHA 3Be3J, Ha HeGe, Tak 4TO *yHKUMA pacnpesenenHA 3Be3q B ca- 
30BOM IIpOCTpaHCcTBe HMeeT BHZ: | 

F (x, yy % ts V, W=Olx, y ZS GH 0, wW)=Glr, a 8) f(u, v, w), 
me 7, %, 6 OMpeeIAIOTCH COOTHOMCHHAMH, 

x=rcos% sind, y=r sina sind, 7=r cos 6. 

BeposxTHOcTb Toro, 4TO 3Be3qa OyheT HaXOJMTbCH B TOUKE (r, %, 8), 
6yneT r’p(r, &, 3) sin 6 drda do. 

Ulpounterpupyem 9TO BbipaxkeHve lo ¢ HW O603HAYMM Pe3yAbTaT Fepes 
b(a, 8) sinSdadd. (a, s) OyzeT MAOTHOCTh paclipeweieHHA 3Be3q Ha He- 
GecHoi cibepe. Jlonycrum, To (4, 5)=c, Torga MO YCAOBHIO HOPMHPOBKH 


. PyHKIMA pactpesenenua, Mocie 9TOTO, MpHMeT BHA 


t= 





—— £3 (u, VU; w) sind da dé du dv dw. 
T% 


Paccmotpum sennuuun V?=4? + 0? + w*, vu H Ue H Hale HX CpeqHHe 
3HaqeHHA Bia Bcel ccbeppl. Ecam ocu cuctem (x, y, 7) H (u,v, w) COBNamaioT 


HW T. K. JIA HalMpaBJIAlOWHX KOCHHYCOB HalipaBJeHHA IIpOcTpaHcTBeHHOK 
“eoev ow, nd: 
CKOPOCTH MH HallpaBJeHHA Ha TOUKY (a, 6) HMeeM 7 PT? 7? cosa sind; 


sinasind;  cos3, TO yrom @ mexay Hampapenuem Ha (@, 6) u mpocTpaHcT- 
BeHHOM CKOPOCTbIO OMpesesHTCA COOTHOLIeHHEM 


u v : we, 
cos 8=[ - -cosa sind--——sin@ siné-+ — cos a) 
( V a V V 
vp Ho vp; 3Be3AbI, Haxosauielicn B TOUKe (a, 8) OyAyr BBIPaKaTbcA TAK: 
, w —, 
Up 3 (+ cosa sind+-—-sina gind-- — COs :) — VA, n=V V1—A’ 


Jima cpenHero 3HaueHHaA OyeM HMETb; 


25006 
a \} sind da dd [| [eres ududvaw= | { [rou v,w) dudvdw, 
00 


rye HHTerpalb mow, v¥, wOepyTcA OT—©o JO - 00; 
2% 


a 1 aoe 
v= (I Sff VVi—A® sind f(u, v, w)de dd du dv dw 
Te 
00 


2 


Up = x {| {fr | A | sind /(u, v, w)da dé du dv dw 
00 


12. adabor. sbhMrg. mdb. oNm., Ne 23 
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Fipumenenve uspecTHolt copmysn Ilyaccona [6] maer: 


+1 
oe 
= an | [7 v, w)du dv dw:-2n |u| du == —V (6) 
4n 2 
=] 


41 
v= em { [fr flu, v, w)du dv dw-2n \yi-# du=—F (7) 
Tt 
=f 


Taxum o6pa30M Mp Mpou3BObHOM pacMpemfemeHHH CKOPOCTeH, eCIH OHO 
He 3aBHCHT OT MOOKeHMA 3Be3N Ha HeGe, H IIPH PaCCMOTPeCHHH 3Be3N, paB- 
HOMepHO pactpeyeeHHbIX lo Bce cibepe, Teopemp! Kaen6epa AonycKatoT 
o6o6mennxe. 

Taxoe o606meHHe Teopem KehOepa WIA BCeH cibephl A AA pa3zJIH4- 
HBIX MOMeHTOB ObINIO BLINOIHeHO DiiHacto [5]. Te xe caMble (opMywn OnI- 
1H HAMH TOJIYYeHbI HECKOJIbKO OTJIHYHBIM MyYTeM, Ha OCHOBe MpHMeHeHHA 
uHTerpana TIlyaccona. TlocnenHee metaer BEIBOM COOTBETCTBYIOWIMX (pop- 
MYyJI COBePINeHHO Hari HbIM HM MpOCTHIM, B CBA3H C 4YeM MBI HX MpPHBOLMM 


SHECh xe. 
Vcxoaa 43 MOJIYYeHHBIX BbIe MOPMYI, HMeeM JIA Pa3HbIX MOMEHTOB: 


yen {lr "flu, v, w) du dv dw (8) 








u= (9) 
n : if 
m ie a =) r( ual ") 
Uf? om Po "cost*tpd9= poo 2 2 2 (10) 
T'(n+2) 
o 
CS ) A es + e 
umyta= Pinte ra sin” cos"t1y dp =V a eer. (11) 
Ene. 


OrmerHM, 4TO Ha BO3MOXKHOCTh NOsO6HOro Obo0buleHHA Teopem Kuek- 
Gepa HaM Onlio yKasaHo A. ®. TopouzxKans3e. BalllenpHBeneHHble POPpMYVIb 
He ObIIH ONyOMKOBAaHbI No TOK MpHuvHe, 4TO B HalllH HaMepeHHA BXOMMJO 
NPOHSBeECTH Ha CTATHCTHYeCKOM MaTepHale BHIUHCJICHHA, CBA3AHHbIe C HC- 
TOMb3OBaHHeM 93THX opmMyl. K TomMy BDPeMeHH BHIMIM B CBeT CTaTbH 
[5] » [3], B KoToppix o6pamaerca BHuMaHHe Ha paOorTy II]. Y Hac BbISEI- 
BaeT YMOBJIeETBOpeHHe MpoABeHHe K HalleH paOoTe WHHTepeca CO CTOPOHbI 
ABTOPOB yKa3aHHbIX cTaTeli, 4uTO croco6cTByer GOovlee yrayOJleHHOMy aHa- 
AH3Y TaHHOW 3ama4n. 

Jina onpenenenua K nu H moxuo Opto 6b B AOMOMHeHHe K (2) HI 
(4), npHMenntTn, Kak 206aB04HOe ycroBHe, OHO 3 ypaBHeHuit (9), (10); 
H (11). Bomee nomxoqAUluMH JIA STOW eM ABJIXIOTCA BTOPbIe MOMCHTHI 
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v, Hin y. Hs stax pByx uw (2) u (4) npeanourenne cleqyeT OTLaTb, KOHEeq- 
HO, JIYYEBbIM CKOPOCTHM, T. K. NPHMe€HeHHe TaHTeHUHaIbHHIX cKopocTeli co- 
TIPA2KECHO C TPOMO3AKHMH BbIUMCICHHAMH H TDPYHOCTAMH, CBA3aHHBIMM C 
‘OMpeweeHHeM tv JIA OObUOFO KOJIMYeCTBa 3Be31, He TOBOPA O TOUHOCTH 
HMCIOWHXCA COOCTBEHHBIX ABHXKCHHH MH MapasimaKcos. | 
BropoH MOMeHT s1y4eBoH cKOpocTH, KOTOPbIM MBI novIbsyeMca TAA BbI- 


aucieHHa K wu H, MOKHO BbIpasHTb Kak cbyHkuno K, H, ecru pemuth V* 


: KEP —K!—F%v14+0) 
#3 (8). [eitcrputenbuo: V?=u?+v?+u*; f(u, v, w) = 





é 


Vx 
ee KH? —~K 241 — H(024.w2) 1 1 2 
Far | [[o+ v+tw*)e du dv dw= a(iat a 
role me os 


‘Tenepb, umes (2) wu (12), MoxHO yxKe 3anaTbca Onpenenenuem K u H. 
B kavectse HaOmiogaTenbHOrO MaTepHawa HaM nocly Kua JyyeBble CKOpO- 
TH paOouero KaTaJiora, NpHBexeHHOrO B Halleli pa6ote [4]. Iru CKOpOcTHU 
ObIIK B3ATHI 43 KaTaiora Mypa [7], 6yay4n Mp€TBapHTeJIbHO OCBOOOXKCHbI 
“OT BIMAHHA COIHEYHOTO JBHKeHHA. 

Mbl Hchomb3s0BanH 2225 3Be3q CleKTpasIbHbIx Kaccos or A no M u co 
CKOPOCTAMH He Gotee 85 xKm/ceK. v,, OMpekeweHHad mo 9THM 3Be3ZaM, 
“OKa3aacb paBHOH 18.51 kM/ceK., a y,# 583.83 xm2/ceK?. IIpu sauacaze- 
HHH CpeyHeH CKOpOCTH JIA v, OpamtHch a6comoTHble 3Ha4yeHHa. 

Pemenun (2) wu (12) Benucb cneppa rpaduyeckn, a 3aTeM—meTOZOM 


K 
MOCMEQOBAaTeIbHOTO MPHOVIMKeHHA, YTO Mano cwlemyioulMe 3HayeHHa:— = 


=0.4; K=0.02 cex/km nu H=0.05 cex/km, T. e. copmamgatoulue c Ten 3Ha- 
“eHHAMH, KOTOpbie ObLIM mMOyueHE! Hamy B [4]. Tpacuyeckoe pemenue (2) 
u (12) maer ommn6xy, MeHbiyio 0.5 nocteqHero 3HaKa MOJIYYCHHbIX 3Ha- 
qgjenHh Ku A. 


‘Heo6xoquMo OTMeTHTb, YTO HCMOMb3OBaHHe BTOPBIX MOMeHTOB JemaeT 
PaccMOTpeHHHI MeTOA ompegeneHHa K wu H secbMa uYBCTBHTebHBIM Kk 
OOJIbIIHMM CKOPOCTHM, B CHJY Yero MBI OT6pocumH 25 3Be3z, JIYUeBbIe CKO- 
,POCTH KOTOPHIX 3aK0¥aHch MexayY 226 u 85 xm/cex. 


Takum o6pa30M, AJA paccMOTpeHHBIX HaMH 3Be3z pacnpemeeHHe CKO- 
pocTeH B MpeANon0KeHHH ABYXOCHOTO 9MMNCONAa BPallleHHA MOXKHO Oxa- 
PakTepH30BaTb IIPHBeAeHHBIMH 3Ha¥eHHAMH K uw H. 


Ec pacCMOTpeTb MOMeHTbI BBICIero NopsyKa, HampHmep, MOMeHTDI 
4-ro u 6-ro MOpaAKoB, WIA KOTOPEIX MOMKHO BBIUMCAUTh MHTerpan (8) 8 
SJIEMEHTAPHBIX (byHKUMAX (JJ MOMeEHTOB HeveTHOrO nopaaka MHTerpast 
(8), B clydae TpexocHoro SiMHMCONAa, B S/leMeHTAapHEIX (byHKUMAX He BbI- 
‘PakaeTca), TO BO3MOXHO BHIBECTH OPMYJIbI AIA NOMyYeHHA HCHepcHA 
WR cayuae TpexocHoro SJIHMCOHLA. 
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MomenuTbi OT v, YNOMAHYTHIX MOPAAKOB (BMecCTe CO BTOPbIM MOMeH-- 
TOM) BbIPa3ATCA CHeEAYIOUINM O6pa30M: 


v= aes 0, + 95) 


dt=0.6(0!-+-a4-+-08)-+1.6(a}a?-+ ota! + 020° 
= 1,07(9;-++-0-+-95)-+-1.29( ate? ota?-+-o2a}-+ ata? o2at-t-o304) 1-0, 8637030. 

OTa cHCTeMa YPaBHeHHii pellaeT 3amayy Haxox*K Renu MUCHePCHH oy, Sq. 
HM 93, XOTH MpHMeHeHHe MOMeCHTOB 4-ro H 6-ro NOPALKOB, OYeBHAHO, ycJlOxK-. 
HUT paOoty. sIcHO, 4TO pH ABYXOCHOM 3VIHIICOMe MepBoe ypaBHenHe npu- 
BeJICHHOH CHCTeMbI coBMamaeT c (12). 

CyelaeM elie HeCKOJIbBKO 3€MeC4aHHH OTHOCHTeAbHO Halleli pa6otnr [1],. 
HMEBIICH MpeBapHTebHbIM XapakTep HW pa3sBUTOH BroceacTBuH. Cosep- 
WIeHHO CIpaBeAAHBO ObWIO yKa3aio cneppa A. 9. Dituacto [5], a 3aTem: 
A. A. Kucestespim [3], aro ain Bcero He6a, eCJIH 3Be3/bI PaBHOMepHO TI0- 
KPbIBaloT ero H eCJIH YHKUHA PacnpeseseHHA CKOpOCTelH He 3aBHCHT OT 


Vt ri Le) 
MNOJOKeHHA Ha cepe, HMeeT MeCTO PaBeHCTBO — = oF ITpuunHon, BbI3-- 


Ur 
BaBuleH B [1] HapyWwweHHe 9TOTO OTHOWIeHHA DAA Bcel cibepbl, ABHIOCb Mpo- 
CTO€ OCPeJHEHHe TeEOPeTHYECKHX 3HAYCHHH Vy HM UV, MOJIYYCHHBIX B TlapaJd- 
JIQIbHBIX TadaKTH4YeCKOMY 9KBaTOpy 30Hax. Ilyrem yueTa BecoB NO Bee 
UHHaM ILIOUalew 30H, MOXKHO ObLIO Obl H36eKATb YKAZAHHOTO YMYLULeHHA. 
Tlocate ony6aHKoBaHua [1], ono OblLIo 3aMeueHO Hamu; B paGore [4], npH 
oOOcy*KMeHHH BOTpOca O NMompaBke K CpeAHeMY TMapasWaKcy, Mbl YxKe MOJIb- 
30BaJIHCbh Ppe3y/JbTaTOM, BbITeKaIOULHM H3 opmy. (2), (4) Hu (6), (7). 
T]lo cyTH jlela, H3-3a STOrO yIyileHHA MbI nowyynan B Il] nompaBKy K 
CpeqHeMy 3HaYeHHIO aOCOJHOTHbIX 3Be3/\HbIX B@JIHYHH, OTJIMYAaBIyIoca OT 
nmomupaBKH momyyeHHoH A. A. Kucertesptm sp [3] Bcero Ha O”15. Koneuno,. 
pa3HHlla ecTb, HO He O4eHb OOMbImIAaS, 


Kak yoke ObLIO YKa3aio BbIUe, Teopemplr K.leh6epa cnpaBeWJIMBbI M10 
JIOObIX OPPaHHYeHHbIX OO/JlacTeh HeOa, He3aBHCHMO OT pacipejleJieHHA 
3Be30. Ho Hato OOc83aTe.IbHO HMeTb B BHAY, ITO Mp CORPeMeHHOM TIpel-- 
CTABICHHH O PaclpeMeleHHH 3BeE3NHbIX CKOPOCTeH 9TH TeOPeMbI HeJIb3A. 





NPHMeCHATb K OTJCJIbHBIM YYaACTKAM cept, NOTOMY YUTO OTHOMICHHH 


Ur 


. cA) 9 
B pa3JIM4HbIX yuYacTKaxX MOryT Kpalve OTIMYATBCH APYF OT Apyra HW OT . 


MiMexHo 9T0 OOcTOATebCTBO MbI HMCEM B BHLY, Kora roBopHmM 06 0606- 
WeHHH Teopem K.ien6epa. 


PaccMoTpeHHe CDpesIHHX JTYYeBbIX H TAaHTeHilMaJIbHbIX CKOpOCTeH 110: 
OTJCbHBIM YYACTKAM HIM 30HaM HeOa, Kak 3TO Aesaetca y Hac B [1], HMeeT 
TO IIPeHMYyllecTBO, ¥TO, BOMpekH yTBepxmneHHio A. A. Kucenena, MbI He 
Bcerfa pacmodaraeM MaTepHaJIOM, OXPATbIBAIOULHM BCIO ciepy. Yacto npu- 
XOMMTCA HMeTb ReIO CO 3Be34aMH, TDYNNKPYIOWLMMHCA B  OMpeesIeHHbIX: 
HanpaBJieHHAx, rae sdPekTHBHoe NpHMenenve Teopem KueiiGepa ue mpens 
CTaBJIAeCTCH BO3MO?KHBIM. 
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B cuay cKa3aHHoro, Teopempl KneiOepa B OONbINOH CTeMeHH TepxIOT 


~cpoe 3HayeHHe. Bripegenuble B [1] BbIPaxKeHHA WIAD, HO OTHIOMb He AB- 
JIAIOTCH OWHGOUHBIMH; OHH OTpaxaloT AelicTBUTeIbHyWO KapTuHy (B Mper- 
MOJIO2%KeHHM JBYXOCHOTO 9/VIMNCOWa) H yKa3bIBalOT Ha TO, 4TO OTHOIMeHHE 


Us : 
— —B pa3JIHUHbIxX yuacTKax pa3Hoe, 3TO OTHOIeHHe HHTAeC, KPOMe HeEKOTO- 
Ur 


° wT 
(pbIx HampaBjleHHi Ha Hebe, He MOKeT PaBHATbCA ao 


C 3To TOUKH 3peHHA, NomyyeHHble B [1] BEIpaxKeHHA 7, 4 Uy; MeHCTBH- 
TeEIbHO ABIAIOTCH O6O6ULeEHHAMH Teopem Kuaen6epa AAA c1ydan 3uVIMIICOH- 
_asIbHOrO pacmpemeseHHA 3Be3HbIX CKOpOcTeH. — 

CucTeMaTHueckyl0 OWIHOKY B aOCOJIOTHBIX 3BE3HbIX BeJIMYHHaX, BbIBe- 
nenuyto B [1] u [3], A. A. Kucenes oObaACHAeT MPOLeHTHbIM YBeJIHYeCHHeM 
-3Be3J, NO3HHHX CIeCKTPaJIbHbIX K/IACCOB B BbICOKHX ra/lakTH4YeCKHX IWHpPoTaX. 
Takoe oObaACHeHHeE He JOJUKHO HMeCTb OCHOBAHHA, T. K. B HCIIOJIb30BaHHOM 
‘HaMH H MM KaTaslore WH B KaTavlore, cofzepxkauiemca B [4], Kak 9TO BHAHO 
u3 Ta6muubt VIII ([4], crp. 96), mogqo6Horo yBeMYeHHA 3Be3q NO3MHHX 
-CMEKTPaJIbHBIX KIaCCOB B BbICOKHX TalaKTHYeCKHX IUHPOTaXx, He Ha6J0- 
waertca. 7 

To, uro B [1] He Oblma NpHHATa BO BHHMaHHe ralakTM4ecKaA KOHIeH- 
-TpallHA, MOXKHO GbIWIO-6bI H He CTABHTb HaM B YIPeK, NOCKOJIbKy, BO-nMep- 
BbIX, OHA H€3HAYHTeJIbHa, a BO-BTOPbIX, eCIM yKe NOAXOAUTh K STOMY BOII- 
pocy cTporo, MpHHHMaTb BO BHHMaHHe HafO He TOMbKO TaslaKTHYeCKy!O 
‘KOHUCHTpallHio, HO HM BOOGUIe MIOTHOCTh paciipeeeHHaA 3Be3, B pa3HBIx 
HanpaBieHHax. K KaxkJOH KOHKpeTHOH 3afaye NPHXOAWTCH MOAXOAHTb OCO- 
‘60 M pelilaTb e€ YHCIOBbIMH MeTOaMH. 

A. A. Kucenesp ykKa3bipaeT Take uw Ha Apyroe OOCTOATeDCTBO B Pa- 


K 
Gote [1], sakmoualouleech B TOM, YTO 3HateHHe 9 He ONpeeHeTcA M10- 


TIyTHO, a GepeTCAH MpOH3BOJIbHO. 

Bo-nepBbIx, He BCerqa BO3MOXKHO OMpeeIHTh BCe, UTO MOKET 3aK,IIO- 
‘“aTbCA B HCMOJIb30BaHHOM MaTepMasie, OCO6eHHO B TeX CJlyuaAx, KOrAa 
‘MMeeTCA OHH OMpewevieHHBIK NogXoA K pelleHHio 3af,adH, a BO-BTOPBIX, 


K 
3HaueHHe —- HaMH ObIIO B3ATO He MPOH3BOJIbHO, a 3aHMCTBOBAHO M3 H3- 


BECTHBIX pa6OT, yYKa3aHHbIX B KOHI€ NepBOH CTaTbH. JjaHHaai xe CTaTba 
UMeHHO nH MOCBALaeTCH BOMpocy Oo HaW6oulee Mpocrom onpexenenun K u A 
110 aHHbIM 4% 4 ve B westoM, 3ameyaHHa A. A. Kucentepa Ham lpeqcTaB- 
‘JimoTca He 6ecnose3HbIMH, HO CUHTaeM HYXHbIM OTMETHTb, 4TO CoOOpaxke- 
HHA, H3l0x%KeHHbIe B paOote A. A. Kucenesa, He JOJKHBI 6bITb MOHATHI Kak 
YTBepKMeHHe HECHpaBeAMIMBOCTH MOyYeHHbIx HaMH B [1] dopmy.1 o6obmIe- 


‘Hua Teopem Kwgen6epa. 
Boo6ule u310x%KeHHEI B [1] Hw MCHOMb30BaHHbIK B paOote [3] MeTog om- 


peleseHHA NompaBky MapasaKcOB OCHOBaH Ha MHOPHX YMpolaloulHx NpeA- 
MO/IOXKeHUAX WH MOMycKaeT yTOUHeHHe B Pa3IMGHbIX HanpaBsenuax. BpiBosel, 
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NOYYEHHbIC STHM METONOM, OCTaloTCH Boome CHpaBeVIMBbIMH TOIbKO npw 
CHEIaHHBIX Mpesnosomennax. Tipx otamanpix or 3Tux NpeANONOKeHuH yc- 
JIOBHAX, METOA CileqyeT, OYCBHAHO, NPHMCHATh C COOTBETCTBYIOLMMH MOMH- 
ukauuamu, Brpoyem, 9To oTHOCHTCA HK HEKOTOPbIM Pe€3YJIbTaTaM Pa6OTLt 
[A], rae mpu mpuuateix B stow cratbe NPCAMOMOMKEHHAX OCOObIH XapakTep xosa 


Ve 
KPHBbIX —— 0 IWHpoTamM COBCPHIeCHHO OlpesesleHHo NPHBOAHT K HakKJIOHY 
a) 


i 
OCH BepTeKCOB K raJlaKTHYeCKOMYy 3kKBaTopy. IIpH azpyrux YCJIOBHAX Tako 
XO], KPHBOH ObITb MOET Haier oObacHeHue KaKMMH-HHOYAb APYrHMu Mpu- 
WHHaMH. Bo BcaKOM cayyae, 9TOT BONIpoc TpeOyeT cnelHasbHoro paccmor- 
PeHHA, UTO MBI WM HaAMePeHbI CHeaTh B OM Kaliulem Oy nyuleM. 

Vioan, 1957 r. 
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NOUSYWNo 


ON THE DETERMINATION OF ELEMENTS OF THE 
ELLIPSOID EXPRESSING THE DISTRIBUTION OF THE Vr AND Vt 
COMPONENTS OF STAR VELOCITIES 


M. G. KOLKHIDASHVILI 


(Summary) 


The expression of the mean peculiar radial velocity referred to in 
[2} is applied. 

On an assumption of an equal velocity distribution in all directions 
and of a uniform stellar distribution in the sky, mean +, and values 
are obtained. The value of the moment of radial velocities derived in the 
paper is additionally involved in order to determine H and K. As observa- 
tional data the radial velocities of 2225 stars from the Moare catalogue 
are taken. 


July, 1957. 
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SBILOENL SLOHMBNGISIHN MLIMBOMANNL 30396960 Ne 23, 1958 
BIOJWIETEHb ABACTYMAHCKOH ACTPO®H3HYUECKOM OBCEPBATOPHH WN 23, 1958 


K BOMPOCY OB H3YYEHHH rAJIAKTHUECKHX OPBUT 3BE3/ 
P, M. ASHIFBALIBHMAM 


B name pa6ore [1] Mbl H3y4aIH SJeMEHTEI raakTHYeCKHX OpOHT, Ha 
OCHOBe IIpHMeHeHHA MOTeHIMala, W HeKOTOpble 3aKOHOMePHOCTH iBuKeHHA 
spe3n. IIpu 3TOM 3a HCXOQHOe BbIPaKeHHe 6p B3atT noTenmuan IT. I. [a- 
penaro [2], Koroppili, no HallleMy MHEeHHIO, AOCTaTOUHO XOpOIO mpezcTaB- 
jieT peastbHy!o KapTHHy pacnpezeweHHA Macc B Tanaxtuke. AHasIuTHYeCKOe 
pipaxenue notenumana If. WI. Tlapenaro moylygeHo Ha OCHOBe HaOso0la- 
T@JIbHBIX JAHHBIX O KHHeMAaTHKe 3Be31, HaXOMAUMXCA OKOJTO Coanua. To- 
9TOMY, eCTECTBEHHO ObWIO MpeANONOKUTb, ATO AA IpHMeHeHHA 9TOFO M0- 
TeHUMala DJIA H3yYeHHA ABYXKeHHH 3Be3, B BHYTPCHHUX i nepHdepHHHbIXx 
o6nactax TalakTHK, HeT MOJHBIX OcHOBaHHH. B. A. AmMOapllyMaH BbICKa3a7 
MBICb O Wesecoo6pa3HOCTH MpHMeHeHHA Apyroro BbIpPaKeHHA noTreHuasia 
H CPaBHeHHA MOJIYYeHHBIX pH STOM pesyiIbTAaTOB C BLIBOLaMH, BHTeKalolH- 
mu u3 notenuuagna II. NM. Ilapenaro. 

Zanauelt sto paOoTbl, HMeHHO H ABIAeTCA MCCeMOBAHHe HEKOTOPHIX 
XapakTepHCTHK JBHXKCHAA 3Be3T B TamakTuke Ha ocHoBe NIpHMeHeHHA APy- 


roro BbipaxKeHHA NOTeHIMala. 
3a Takoe BLIpaxKeHHe MbI pelllHIW B3ATb MOTEHHall Tr. T. Kysmuua [3]: 


Z (1) 


0 
R* 
} V a7 %0 
3necb (P,—3HayeHHe NMoTeHUHasa B WeHTpe TanaxTuku, R—paccroaHne 
OT 3pe3bI 20 OcH CHMMeTpHH TamakTHKH, a Yo ——HeKoTOpaA nNocTOAHHAa. 
ror noTeHiivaa NosyyeH, B OCHOBHOM, 0 TeM 2Ke HaGJIONATeIbHBIM MaH- 
HBIM KaK H Horeniwan Ilapenaro, Ho Mozxox H MOCTAHOBKa BOpoca 3/eCb 
npyrve. Mit nocrapunu ceGe Le/bIO BbISCHHTE, HACKOJIbKO H3MeHAIOTCA 
gJIeMeHTH OPOUT MH [pyrve XapakTepHCTHKH JBHKeHHA 3Be30, C H3MeHeHHeEM 
BLIpAKeHHA NoTeHwMala (eciH MapaMeTpbl ITHX TOTeHLMAaIOB ONpemelenbi 
Ha OCHOBe OJHHX H TeX %Ke HaOUOMATeJIbHbIX J[aHHBIX). 
VintepecHo Tak 2X€ BHIACHHTb, HaCKOVIbKO ciipapeyiuBo MpHMeHeHHe 
STUX TOTeHUMaIOB JIA W3YYeHHA ABHKeHHH BO BHYTPCHHHX i nepudepui- 
HBX O6slacTax TalaKTHKH, JJId KOTOpbIX HaO/IOMATeIbHbIe JaHHble MOdTA 


OTCYTCTBYIOT. | 
Jina toro, uToO6nl NouyyeHHbie Ha ocHope moTeHuManta Ky3mMHHa pe- 

3yJIbTaThl CPaBHUTb C pesy/IbTaTaMu [1], MbI pelMIH H3YYHTb 3aKOHOMEP- 

HOCTH IBH2KeHHH 3Be3, MeTOZaMH, TIpHMCHeHHbIMH B pa6orax [1] # [2]. 


P= 
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184 P.M. AaurspamaHan 





C WesbiO H3YYeHHA HeKOTOPHIX CYLIECTBEHHBIX XapaKTepHCTHK JBHxKe- 
HHA 3Be3q B TatakTuKe, B padote [1] 6blia npHmMeHena dopmyaa 


hh? 
ey +P+H=0, (2) 
rye h—yrnopok MOMeHT ABH xKeHHa, M—nonHaa 3Heprus, “ —rpaBHTall 
OHHbIH NoTeHuHan Tanaxruku, a R—paccToAHHe OT 3Be3bI WO OCH CHMMET- 
pHH TaslakTHKH. 

Ypapuenwe (1) uMeeT “Ba BelllecTBeHHHIX KOpHaA R, nu Re, KOTOpbIe 
ABIAIOTCH MHHHM@JIbHbIMH H MAKCHMAaJIbHbIMH 3Ha¥eHHAMH R. Hue, Ha 
ocHoBe (2), QA BbIpamkeHHA MOTeHuHasta (1) BEIBOAATCA MOPMy.IbI, KOTO- 
pbie CiyKaT JIA HCCMeMOBaHHA HEKOTOPbIX XapPaKTePHCTHK JBHXKeHHA 











3Be3 i. 
YpapuHenue (2) naa R,; u Ro NpHHHMaeT BHI: 
h? 
~ OR +?,+H=0O (3) 
h? | 
OR +%,+-H=0 (4) 
Onpenenaa m3 ypapHenul (3) nu (4) H, nonyaun: 
h? 
H= 2R —P, (5) 
h? | 
—____ — ,, 6) 
2 R? 2 ( , 
Ecaw Bbiipaxkeuue (1) nmogcraBuM B ypaBHeHua (5) uw (6), nosyuHM: 
2 
| ee eT ee (7) 
2R* V1 R323 
is Pp 
: (8) 


OR VALERY 
Iipnpapuupad Bbipaxenua (7) wu (8) OAHO K Apyromy OyjemM HMeTb: 
UF et Po fe Py 
aR Vitkg@ 28 Vite 
@rciola MO*KeM HalucaTb: 
sete): Bf peers TEE) 
2K 2k VIER V 1+RE 


Hakoueu, aia A? nowyuuM: 














9 


= 


1 1 
qp eo 
eee Re) ° 


(= =] ; 
“LR OR 
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K sonpocy 06 H3YYCHHH FraAaKTHecKHXx op6unT 3Be3A4 185 


‘Ecnm Bprpaxenue A? w3 (9) nmoacTaBuM B (8), To 





l 1 - 
— AV At Re OV LA RG bape es 10) 
H= : 0 i 2/ 40 oR V Tt Re 
ot — 
(a) 
Tloctosuvaa h sapaiseTcA YyIJIOBbIM MOMCHTOM JIBH)KeCHHA H PaBHa 
A=Ve- R, (11) 


Tle ve @CTb TaHreHIHaIbHaf KOMIMOHEHTa CKOPOCTH 3Be3/1bI. 
W3 (11), MoxHO NOJYYATb 


A? = v¢- R’. (12) 

-Onpenenum vg 43 (12): 
ee 13 
ee ( ) 


Jina vg wu R Bo3bMeM HadaJIbHble SHAYCHHA. Torga BbipaxexHe (13) MOxKHO 
-TlepenHcaTb Tak: 


i =e. (14) 
60 R 
Baectro fA? B BbipaxeHve (18) momcTaBHM ero SHayeHHe HS (9). 
if 1 
eee 1 +- Ri/x + Ri/Xo_- (15) 
eo OR? = 2° 
RR 
H ectb NowsiHan 9HeEpruA 3Be3JHI- 
2 2 3 4. 2Po 
OE Te ae 
 OTcioma: 
2 
; —2 ial Ug ————— (16) 
Uh, 2 180 TERS 


‘Ec B Bhipaxkenue (16) smecto H u Veo MogcTaBuM HX 3HaueHHA HS (10) 
ow (15), nowtyaHM: 





l 1 
2 Po TEER VIER) eee eee 
v= 7 a a Es 
o(Vi+h yf +8 J. _ 22 __ 
qe ee ee 
: RR, +2 = 
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186 P.M. AsursamsBuan 








Orcioza, nyTem npeoOpa3zosanna, BbIpaxkeHve (17) MpHHaMaeT crenyolmnit’ 


BAL: 
( 1 ‘ 
P, Rr R 
AW +8 Va) = 





Vv rr rr ae te ee lh 


1 
ROR 


1 1 
=2¢: (iE / E | (18). 
tp. As 1 Ao 
are Ar Xo 
Buipaxennsa (15) wx (18) zaior Bo3moxHOCTD IIOCTPOHTb KPHBHIe OH-. 


HakOBbIX RK; nH Ry NO HavabHbIM CKOPOCTAM 3Be3/, Ha Pa3JIHYHBIX PaccTo-. 
AHHAX OT WeHTpa Taaktukn (puc. |, 2). 





P=44n 


tm =Qhar 


WE 
NG 


Puc. 1 


MeTogbl NocTpoeHHa ZHarpaMM NoLpobHO onucaHl B pa6orax [1] u [Qj.. 
Tenlepb paccMOTpHM BOMpoc 06 onpeyeneHHH aHOMasucTHYecKoro me-- 
pHowa oOpallenHaA 3Be3NbI BOKpyr WeHTpa TamaKTuKu. 
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K sonpocy 06 wayyeHHH raAakTHuecKHx opbuT 3Be34 187" 
nen ee SE OD 
-— 
— 
ail 
A, = 12 kn wer 
a” 





Puc. 2. 


“. B pa6ore [1] 6bi10 nomyyeHo cooTHOMmeHHe: 
_— 4 (19). 
[ate +28 
as noreHunana Ky3MuHa 3TO COOTHOWeHHe MpHHHMaeT BH: 


pe 


2 2ie t~=«*S*iS 
ae 
VA 1+ Ry 
Xo 


AHOMasIMCTHYeCKHA NepHOA, MOX%KHO NowyyHTh H3 (20) nMyTeM HHTerpHpo-— 


a= 


(20).. 








BaHHa: 
Ry 
1 | aR 7 (21). 
cals aca ne ee 
2 | os Lee fs 
R Y 1 +. Re 
Ry Xo 


1 
3Aecb “9 P, HpemkcTaBneT BpeMA, KOTOpoe HyXKHO JIA TOrO, YTOOI 3BE3-- 
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(Aa, ABUTAaACh MO CBOeH TpaeKTOPHH, MOllIa OT aoramakTHyYecKoro Jo ne- 
PHrawlakTH4YecKOroO MOMOKeHHA. ° 

Tak kak R, w Ry aBaAtoTCA KOPHAMH 3HaMeHaTe;A (21), tosTomy nog- 
HHTerpasibHad PyHkunA (21) mpHuumMaer 3HayeHHe GecKOHeUHOCTH WIA 3Ha- 
“ueHHH R=R, nw R=Ry, 


O6o3HayuM 
—.. 
V/ i+kes 
Xo 


Tora, MOCe HeKOTOPbIX MpeoOpasopaHHk (21), Moskem Hanucatp: 





as 
1 tdt 
ae P, =n =—H5 Ke eet semeemernen- (22) 
P(t? — ly 
2 [og tee 0 
Xo f 
a, 
rac a= Lp Hays VY 1p ah 
Xo Xo 
Boipaxenne (22) moxHo Mpeo6pa3onatp: 
1 f° dt 
Pye 2 (23) 


: a eee a ee ei SN oe 
) i R? ig ° 
3 2 1 
2 Ht + 2 P,f3 — ore +204 
A0 
as 

‘Io stoi opmye MoxHO nowyuuTD AHOMAJIMCTHYeCKHH NepHon o6paiie- 
HHA BOKPyr WeHTpa Tanaxruku, Ho HHTerpHpoBaHne (23) B 21eMeHTapHBIX 
@YHKUHAX HEBO3SMOXKHO KH Hao HHTe€rpHPpOBaTb ero MpHG6JIWKeHHbIMH Me- 
‘TORAMH. | 
Hinterpan (23) moxkHo joBecTH HYT€M CJIOKHbIX MpeoOpasoBpanHii Oo 
‘CHeEMyIouleH POpMyVIbI: 





b by 
1 a? dt (#?——1)-? dt 
ie P, = ——————————K—*_T__ LZE A —_ 
2 «| PARED E TD % / V A(P 4) ea 
by by 
; (?—1)~1d¢ 2(a8 — 2a,*)t? + (2a8 —- 2B?) 
‘J VACED EC p) J@-) Vaernety 


re 5, u b, HOBHe rpaHHIer HuTerpasta, a, 8, 4, B,y,4, 4,, By——onpenemen- 
HbIC MOCTOAHHBI€, SHAYCHHA KOTOPBIX 3/eCb He MpHBOMATCH. ITeppai uner 
BbIPamKeHHA (24) Gepetca B SIEMCHTADHBIX YHKUMAX. Bropol, Tperuit x 
YeETBEPTHIH WIeHbI 9TOTO BbIPAKeHHA SABIAIOTCA SJIMNTHYeCKHMH HHTerpa- 
Jiamu JlarpaHxa nepsoro, BToporo x TpeTbero poya. 

BptuncrenHa no popmyue (24) oveHb TpyznE. Tpyaznoctp 3aKJIOUaeTCA, B 
OCHOBHOM, B HeOOXOQHMOCTH BbIUHCHeHUA KOI@DUIHEHTOB «2, B. 4, By, 2d, 
A,, By, IA KaxQoro 3Hayenua P, (Bcero BbruMcnaetca 77 3HayeHHH Py, 00 
-R, « Ry. ostomy mbt peur orka3ateca oT MpHMeHeHHA opmyvint (24) 
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K sonpocy 06 n3yuennu raaaKTH4eCKHx Op6HT 3Be3q 189° 


H pelJHTb 3afauy no opmyuie 


a, 
1 i? dt 
Pax % ‘ 3 21: 1 
2 (byt* + byt + byt? —- 42) [2 
oe 


MeTowaMH 4MCIeHHOro MHTerpHpoBaHus. 3pecb b,=2H 


b? Ri 
b,=b,=2Po, b= —— — 2H, a=" ee as H a,—= 1 + —2. 
Xo Xo Xo 

4, Ha, ABJIAIOTCA KOPHAMM 3HAaMeHaTeJA NOMMHTerpambHon yHkunn (25);: 
nosTOMy 93Ta @YHKUAA CTpeMHTCA K GecKOHeYHOCTH Ha rpaHHilax HHTerpa- 

TIpH Takux MOAMHTerpaJbHbEIxX PYHKUMAX AIA YHCTeHHOTO YHTerpHpo- 
BaHHA MOXKHO MPHMeHHTb H3BECTHbIe MeTOIBI [4]. Ho cyliHOcTb paccMaT- - 
pHBaeMoro HaMH BOTpoca onyckaeT HeKoTOpoe yipolllenHe yesia, wemM MBI. 
H BOCHOJIb30BaJIHCb. 

Mut wuterpupopamu (25) B HHTepBastax [ar+¢, a,—e|(emMamoe 4HCIO - 
‘lO CpaBHeHHIO C pa3HOCcTbIO @,—a,). Pusuyeckoe CooOpakeHke O TOM, 4TO 
3HaueHua MHTerpama (25) B HHTepBaax (4), a,-+-e) U (d,—£, @,) COOTBETCTBYIOT 
BPeMeHH HaXOKACHHA 3Be3AbI Ha MaJIBIX OTPe3KaXx Op6HTbI, 1aeT BO3MOX- 
HOCTh [IpeAnmoaraTb, 4YTO 3Ha4eHHA HHTerpada (25) B 93THX HHTepBaslax 
MaJIbI 110 CpaBHeHHIO C Pa H HMH MOKHO nmpeHeOpeub. 

PesyibTaTbl HHTerpHPOBaHHA MaloTcA B Ta6muue I, B KOTOPOH WaloTcaA 
sHaveHHA aHOMasHCTHYecKHXx MepHogon mo R, wu Re (B Kiic). 


(25) 


























Tadsanua I | 
er aad 
| Ri| ;| 2 3 | 4 | 5 6 | 7 | 8 | 9 | 10 11 12 
O 24} 28] 34 42 56 68 80 90 95 | 100 | 130: 
i 27133} 38 | 49 | 65 74 85 95 | 99 | 125 | 154 
2 40 | 48 54 70 78 90 97 120 | 150 | 165 
3 56 | 60 | 75 , 80 93 | 99 | 144 | 155 | 175 
4 75 80 86 g6 | 105 | 1§3 4 170 | 180 
5 89 | 89 98 | 125 | 157 | 175 | 200 
6 90 102 | 130 | 165 178 | 315 
7 106 | 135 170 | 184 | 225. 
8 169 | 209 | 222 | 245 
9 247 ) 251 | 311 
10 267 | 311 
Il | 345 


Tlo @opmynam (15) u (18) BbruncueHbI sHayeHHA ve M UR (B KM/ceKy 
no R, wu Re, Ha pagIWUHBIxX paccronHuax (Ky =4 kiIc H R, ='7.2 knc) oT: 


neHtpa TaslakTHkH. SHaveHHa STHX MapaMeTPOB NPOBeACHbI B TaOMILax 
Il w Ill. 


Ta6sauna JI (R=4 xnc) 





“ 5 | 6 * 


Vr Ve Vr Ve Vr Vej}VR Ve Vr Ve Vr Ve 


172 @ | 286 o | 276 oO | 307 oO } 326 o | 346 Oo 

163 81 | 235 95 | 261 10g | 288 114 | 308 122 | 322 127 

136 168 | 192 188 | 221 202 } 243 212 | 260 222 | 273 228 

92 242 | 138 265 1 155 285 | 171 298 | 182 306 | 191 314_— 
Oo 292 o 316 | o 337] © 354 | 9 364 Oo 375. 








8 | 9 10 
Ra a ee 





mwhHO 
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"190 P.M. AsursamsBuan 
a ec Se 
Ta6anna IIIT (Ro=7.2 xac) 
eee in 
.s ce 8 | 9 | 10 II | 12 
Bet 
Ve VR | Ve Vr | Ve Vr | Ve Vr | Ve Va 
O Oo 116 Oo 165 Oo 196 O 222 Oo 240 
I 60 113 63 161 65 193 66 = 215 67 233 
2 113, 108 | 120 «148 | 124 178 | 138 199 | 13 215 
3 155 96 | 163134 | 168 «189 | 274 178 | 177 194 
4 190 82 | 200 115 | 208 137 | 214 «#152 | 221 165 
5 220 63 | 230 92 | 237 112 | 244 128 | 250 140 
6 243 96 | 252 65 | 260 82 | 268 95 | 275 116 
74 286 O ¥ 292 Oo | 299 Oo | 304 Oo | 310 oO 


B ra6nnue IV gaiorca 3Hauenna AMcCMepcHw ckopoctelt (Za u Ye) # 
“CKOPOCTH L€HTPOMAOB JIA PasHYHBIX MOACHCTeM Ha paccTosHHH Ry =4 xne 
HM Ro =7 ku. 


Ta6unua TV 
eee 
IInockaan IIpomexytousaa Ccbepuueckaa 
NOACKCTeMa NOACUCTeMa noacucrema 


rn 
Ro V9 IR x9 V9 OR po Up | ZR xg 


6 
4 22 27 22 | 195 40 34 102 110 94 
7.21. 223 17 | 219 27 114 74 


| Ilo stum Ta6sHyamM B KOTOpbIX vo, 4RH Xo MawoTcA B KM/ceK-ax, a 
“Ro, Ri, Ro B KHONapceKax, MOCTpOeCHbI AHarpaMMBl C OCAMH KOOpAMHAT 
‘Up H VQ. 

IIo ta6nuyam I uw Il noctrpoenti (na AHarpaMMax) kpuBbie R,=const 
‘w-R.=const, a no WanHEIM Tabu IV BBIVEPYCHH! SJIMNICH pacnpeyene- 
HMA CKOPOCTeH JIA Pa3IMYHBIX 3Be3NHEIX COCTABJIAIOILUX (loaCHCcTeM), 
BHYTPH KOTOPBIX ToMellaiotca 70% 3Be3q MaHHO cocTaBaiomlel. 

Tip nomoum sTux yuarpamMM MoxHO ompelesHTb anlorasaKktTuyeckoe 
“WH WepurasakTuveckoe paccTomuua sBesnpt (R; u Ro) nove U vg: MutTepecuo 
CPaBHHTb Pe3yAbTaTbl STHX MMarpaMM (MOCTPOeHHBIX Ha OCHOBe rpaBHTa- 
WMOHHOrO MOTeHUMata Ky3mMHHa) c 2MarpaMMaMyN Hazell nmpelbiqyueh pa- 
Goth [1], KoTopple nocTpoeHbI Ha ocHoBe rpaBHTaWwHOHHOTO MOTeHMaa 
TI. M1. Uapenaro. 

B TaOsmyax V wu VI npusegennt pesynetatTel TaKoro CpaBHeHHa. 

B ta6anuax V w VI npusenenbt anoramaxtuyeckue 1 nepurasiakTuye- 
ckHe paccTonHua R; uw Ro no vru vg. SHayeHHA ve HU veg BHIOHPaloTCA 
Tak, ITOOb! OHH COOTBeTCTBOBaJIH TOUKAaM mepeceyenua KpHBbIX R;=const 
‘H Ro=const, Ha AHarpaMMax, nocTpoeHHEIX B pa6oTe [1]. 

B ta6nuue VII mpegctaBieHa nomoca Bo3MoxHoro WBuxKennA (Ro— 
—R;) no vp 4 vg: 3HayeHHa 2TOM NONOCH, NOJIYYeHHbIe Ha OCHOBe rpaBH- 


TauMOHHoro MoTenuMata I. I]. Hapenaro ml. I. Ky3muna nourw ogunako- 
BbI (MO2KHO CKa3aTb, 4TO OHH OAMHAKOBLI B rpaHHwax TOUHOCTH onpenene- 


-HHA R, sf R2). 
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Ta6anua V (Ryo=4 Kc) 


: Janne us AwarpaKMbl, 
Jlanaiie us pabotn [1] | moctpoeHHow Ha OCHORE 
notesuuaaa Ky3smuHa 


UR ve Ry R, R, R, 
I ° re) 5 re) 4.8 
132 "6 I 5 I 48 
125-145 2 5 1.7 48 
go 206 3 5 2.6 48 
O 225 4 5 4 4-7 
209 oO oO 6 o 5-6 
200 83 I 6 o2 5-6 
172 160 2 6 i: 5-5 
123 227 3 6 2.6 5-3 
Oo 281 4 6 4 5. 
2.36 go I 7 0.9 6.2 
202 4172 2 yi 1.7 6 
146 243 3 7 2.7 5-9 
o 300 4 7 4 5:5 


Ta6sana VI (R,y=7.2) 


Hawunie us AdarpamMMbl 
Jiauuie u3 paborn {I} Ha OcHOBe NOTeHHMana 





KysMuHa 
vR ve ky Ry Ri R, 
1§0 o 860 9 oO. 8.6 
147 50 it 9 0.9 8.6 
135 104 2 9 1.8 8.6 
120 6148 = 3 9 2.7 8.6 
100 6180) 4 9 3.6 8.5 
80 208) 5 9 4°5 8.4 
58 230 6 9 5-4 8.3 
Ta6auna VII 
LL 
R,o=4 kuc Ry=7-2 KOC 
Ha ocuose noresuuara Ha OCHOBe Ha OCHOBe NOTeHIIMala H&2 OCHOBE 
Ii, Il. Wapesaro not. Rysmuna If. IL Uapenaro uot. Kysm™una 
a D 
UR ve R,—R, RyRy Ur ve Ra—R, Ry—Ry 
AS 
I Oo 5 4.8 150 x) 9 8.6 
248 76 4 3.8 147 50 8 7-7 
125 145 3 3.1 135 104 7 6.8 
go 206 2 2.2 120 148 6 5.8 
oO 225 1 0.7 100 180 5 4.8 
209 O 6 5.6 80 208 4 3.7 
200 83 5 4.70 58 230 3 2.8 
172 160 4 BY 
123 227 3 2:7 , 
oO 28k 2 I. 
236 6 5-3 
202 172 5 4:3 
146 243 4 3.2 
o 300 3 1.5 


Tipwpegem eme ofHy TaOlMuy, KOTOpan apye xapakTepusyeT no7o6ne 
pesyMbTAaTOB, MOyIaeMbIX Ha OCHOBe rpaBuTanMOHHOrO MoTenuuana [a- 
peHaro uw Ky3MuHa. 
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Tadamua VIII Tabxsmna |X 





Alanubie, UOJyIeHHBIe Ha OCcHOBe NOTeHMaIa Aannbie nO1yyeHHbIe Ha OCHOBE 
Ilapenaro noresumvana Ky3mana 


NWOCKasd NOA-| MpomMexyT. | ccbepayec. [nmOcKaa mOn-| npomemyrt. | cchepuyeckas. 


CcucTema NOJCHCTe€Ma | HOACHCTeMa CHCTCMa NOJICHCTe€Ma | NOACHCTeMA 


Ro Rymax—R ymin Rymax—R ymin Romax—Rymin Rymax—Rymin gmax Kymin Romax—R ymin 


4 13 2.0 4.7 1.4 2.0 4.4 
72 3.0 a5 7.5 2.3 3.1 7.4 


B ra6mue VIII npwpenenst 3Ha4eHHaA = Rymax — Ramin DIA Pa3sAWOHbIX. 


COCTABJIAIOUMNX Ha paccTosHuax Ro=4 kiic Hw Ro=7.2 Koc, Ha OCHOBe NOTeH- 
uvata Ilapenaro. B ta6s1mue IX matoTca Te Ke BeJIMYMHbI Ha OCHOBe NoO- 
TeHIlHasia Ky3MuHa. 

BesHunha Romax— Rymin ONPCAQIAeT TamdakTHYeCKHe MOJIOCLI BO3MO2K-: 


HOrO BHOKCHHA JaHHOU MOACHCTeMbI (HMeIoTCA B BHAY 68% 3Be3q NOACH- 
CT€MbI T. @. Te 3BeE3Abl, KOTOPble Ha WHarpaMMax MOMeLLaloTcCA BHYTPH 3JWIMM- 
Ca paciipeqeieHHA CKOpocTeH 9TOH MOJCHCTeMBI!). 

CpasHenve Ta6aHy VIIT u IX mokasbiBaeT, UTO 3Ha4ueHHA TaJlaKTHye- 


CKOH MOMOCbI BOSMOMKHOTO JBHKECHHA Remax — Rymin MOJTYYeHHbIe Ha OCHOBE 


noTeHiHvasioB Ky3muna HW lapeHaro, MaJio OTHYaIOTCH OHO OT Apyroro. 
Paccmotpeuue TadvHu V, VI, VIL rake noKkaspipaeT, 4TO H Apyrve Xapak- 
TepHble MapaMecrppl ABHKeHHA (Ry, Ro) xXopollo corjacoBaHbl MexKAy cobol 
Kak JWIA 3BE3, HAXOAAULAXCH OKOIO CouHWa, TaK Hu JIA WeHTPaJIbHBIX H Me- 
puepHknplx o6.tacrelt Tasaxtuku. Bee »To aeT BO3SMO2KHOCTb ClelaTb 
CIE AYIOULHe BBIBO/IbI. 

OcHOBHbI€ 3aKOHOMePHOCTH JIBH2KEHHA OCTAIOTCH CIPaBeIMBbIMH IIA 
Pa3sTHUHbIX BbIPWKCHHH NMOTeHUMAaAa, eCIH MapaMeTpbl MOTeHWMala onpe- 
AeleHbl Ha OCHOBE OAHHX H TeX *%Ke HaOMOMATCbHBIX LaHHpIx. Tlapamerppt, 
XapakTepH3yIOUIHe TBAKCHHA, MCHAIOTCA HeE3HAYHTeJIbHO C H3MeCHCHHEM BBI- 
paxkKeHHA MOTeCHIMAaa. 

Tak Kak pa3J1H4Hble MOTeHIHaJbl (HapaMerpbl KOTOPBIX OMnpeleeHEr 
Ha OCHOBeE KHHCMATHYeECKHX MAHHbIX 3Be31, HaXOMALWAXcA OKOMO Coma) 
AatoT MOUTH OJLHHAKOBbIC 3HAYeHHA TWapaMeTpOB JIBHXKeEHHA 3Be3 B IeH- 
TPpaJIbHbIX MH MepHepuuuHbIx oOacTax TamakTukH, MOXKHO Mmpemnouarats,. 
YTO Pe3ybTaTbl OTHOCAIIHeCH K XapakTepy ABH KeHHA B LeCHTPaJbHBIX HM Te-- 
PHepHHHbIX OOMACTAX, MOJLYYeHHbIe Ha OCHOBe IIpHMeHeHHA TaKHx MOTeH- 
WHaJIOB, 3aCIYKHBAWT JOBeEPHA. 


Viioan, 1957 r. 
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THE STUDY OF THE GALACTIC ORBITS OF 
STARS 


R, M. DZIGVASHVILI 


(Summary) 


Some main parameters of the motions of stars are determined on 
the base of the expression of potential suggested by G. Kusmin (1). The 
results obtained are compared with those of the paper [1]. 

By the solution of differential equations of motions the expressions 
(15) and (18) are obtained where Ro is the distance from the centre 
of the Galaxy to the initial position of a star, Ri and Ro—the apogalactic 
and perigalactic distances of a star, VRo and Vo—the components of 
the initial velocity, ®) and Zo—certain constants. 

Diagrams are constructed for the distances Ro=4 and 7.2 Kps (fig. 
1 and 2). The curves Ri=constant and Re=constant are plotted accor- 
ding to (15) and (18), and velocity ellipses for the stars of flat, 
intermediate and spherical components of the Galaxy are traced. 

The velocities of the centroid of the components correspond to the 

centres of these ellipses, and the velocity dispersions of related 
directions—to semi-axes. 

Using these diagrams the orbit elements of stars Ri, Rz and the 
value Rgmsx -~ Rymin Characterizing the width of a possible motion 
zone are determined for stars of the given population (subsystem 
of the Galaxy). 

Tables V—IX give the parameter values Rj, Rg, Ro—R1, Re max 
—R, min? : 

These parameter values determined here and in paper [l] coincide 
well. It permits to conclude that the elements characterizing the motions 
vary slightly with the changing of the expression of potential if these 
potential parameters are estimated on the base of the same 
observational data. . 


July, 1957. 


13. adobe. sb&fomg. mdb. dogg., M 23 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


CONEPSKAHHE 


1. Hccaegosanne w36upateapuoro NorAoweHua cBeta B Taxaxtuke no wperoRpiM 
H36bITKaM KOpoTKoMepHoauyeckux wepenz. VW. DM. Anaanua : 3 
Investigation of the selective light absorption in the Galaxy on the 


base of colour excesses of RR Lyrae type stars. I. Ph. Alania 
(Summary). ........... ast bet ty ae Ee 67 


2. Cnextpopotomerpua uerpipex HecTayHonapubrx 3Bpeag M. B. Joauase. ; 69 
Spectrophotometry of four non-stable stars. M. V. Dolidze (Summary) 80 
3, Bameyanua 06 uaMepennax cnekTporpaMM 3Be3q Tunon Be u P Aebean 


M. B. Aoaunase : : ; ; 3 81 
Remarks concerning the spectral measurements of the Be and P Cygni 


type stars. M. V. Dolidze (Summary) 89 
4. Daextpooromerpux APKAX MAAHETAPHbIX H ANPy3Hb_IX ra3s0BbIxX TyMaHHocTell 
H. A. Paamaase : . ; : : 94 
Photoelectric photometry of bright Planetary and diffuse gaseous ne- 
bulae. N. A. Razmadze (Summary) sus ates he 155 
5. Onpegeaenne HEKOTOPbIX CTATHCTHYECKHX XAPAKTEPHCTHK TeMHbIX TyMaHHocTeii 
Ha oOcHOBe 3Be3AHbIX MogAcueTos. JL x. LL. Xaspracu . : 157 
Determination of some statistical characteristies of dark nehnlae basing 
on the star counts. J. Sh. Khavtassi (Suminary). 2... 2... 166 
6. K sonpocy 06 onpeazerennn o6mero noraomenua T. J. Keaupxspeana 167 
On the determination of total absorption. G. D. Kvirkveli a 
(Summary). Rds ao oe ; : i %, 174 
7. K sonpocy 06 ONPEACACHHH SACMEHTOB BJAAHIICOHAA PaCcipeAeCACHHA 3BE3AHDIX CKO- 
poctei no Vr—Vt xomnouentam. M. T. Konaxuaaweuan . : 175 
On the determination of elements of the ellipsoid expressing the dis- 
tribution of the Vr and Vt components of star velocities. M. G. Kolk- 
hidashvili (Summary) a mor berg ee 182 
8. K sonpocy 06 n3yyenuu raaakruyueckux op6uT 3Be3q. P. M. AsurBanlspuHan 185 
The study of the galactic orbits of stars. R.M. Dai evashvili 
Sruumary) 193 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 





VHictipapnesue saMeveHBBIx ONeyaTOK 


rr 


Crpasana Crpoka 


Haneyataso 


a i Pe PP PS SS reer 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 





Jlommso 6niTb 


seer eS 


37 2 

” 17 

tr) 24 

” 33 

4I I 

47 7 

57 cbopm. (1) 
58 II 

bb 15 

9 Q CRH3Y 
85 4 ” 

87 11 

98 3 CHU3Y 

” Ty 
106 21 4, 


Aodacr. Owner. Ne 23 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


——— 


1=34.4 
b=+69.9 
= 104,2 
Om 3773 
A= §9.2 
A(1b) 


ba 


Tabauue 10 
HaOM0TaTeAbHOMY 
HeOnpeeCHHOCTeH 
50 emo! 
aa 
He MHOLO 


1=84.4 
b=+61.9 
l=114.2 
b= —5§8.8 
093773 


=59.6 
v = 


td 
Hawlero KaTasora 
Ha61l0 EHHOMY 
HeOTHOPOABOCTeH 
50 cm78 
75 cu~8 
HaMHOrO 


A 
AOS ey rrr RL abrir mremrTTipeE es 


Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


o00d43~pa bogomaggmmb bLbLa 8qGbogMgdsor dgegdanb 
bomgco.-b0309md 4. bodamb wopagbamgsan 


x 


3/83. Mgrojamma: 9. bs hod Ah) 
Q2dMIyqIeamdab MypoJAmho ©. S04 Hod A) 


SgdageoJammo 2% AMEVo 
jmagd amma @. 6 J ga @abadga 


B@I9I39 PoMImgdob 23.4.1958; sbsGymdob tmdo 7512; bade Batingens 
@rbsdggmo@ 25.7.1958; Jomomenh mio 70> 108?/, ,; 
goa. 9%. 6,0; Lodggmo gyfy. 16,44; boogamhm 
Qyyygma 15,31; Loomt.-bogsdmdy. ByOygaa 15,68; 
Oqgg9m> 861; 9 03468; @omogo 600 
gobo 12 dob. 





bagotiaggerml Lbh IgybaghgdImo ogormpdank gsdmByqaeamBab bsddo 
amdamaba,: >. PgMgomal gj. 3/5 


sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 








sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 


OTAT 









4 
g 


@ & 





sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1 








